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Dear Reader:

Enclosed is the Final Comprehensive Conservation Plan, Environmental Impact
Statement, Wilderness Review, and Wild River Plans (Plan) for the Arctic
National Wildlife Refuge, Alaska. The Plan has been prepared pursuant to
Sections 304(g), 605, 1008, and 1317 of the Alaska National Interest Lands
Conservation Act of 1980 (the Alaska Lands Act), Section 3(d) of the
Wilderness Act of 196%, and Section 102(2)(C) of the National Environmental
Policy Act of 1969. When producing long-term management plans for the
nation's national wildlife refuges, the U.S. Fish and Wildlife Service (the
Service) actively seeks comments from the general public on the developmeat of
management alternatives and on the choice of a preferred management strategy.
The Plan includes seven alternative strategies for long-term management of the
Arctic National Wildlife Refuge.

Management of national wildlife refuges in Alaska must conform to the legal
and administrative requirements that are listed in the first section of this
document. Those that have a direct impact on the development of a long~range
plan and on the choice of the preferred management alternative are discussed

below.

According to the National Wildlife Refuge System Administration Act and
Section 304(b) of the Alaska Lands Act, no discretionary use of a national
wildlife refuge will be permitted by the Service unless it i1s first determined
to be compatible with the purposes for which the refuge was established. Uses
specifically mandated by Congress, or .for which separate legal standards are
legislatively established, are exempt from the compatibility requirement.
Section 304(g) of the Alaska Lands Act requires the preparation of a
comprehensive conservation plan for each unit of the National Wildlife Refuge
System established or enlarged by the Act. Such a plan designates areas
within a refuge according to their resources and values, outlines programs for
conserving fish and wildlife resource values, and specifies uses within each
area that may be compatible with the major purposes of the refuge.
Furthermore, such a plan discusses opportunities that will be made available
for fish and wildlife oriented recreation, ecological research, environmental

education and interpretation, and economic use of refuge lands.



In addition to presenting the Service's long range management strategies for
the Arctic Refuge, the Plan evaluates the effect of the proposed management
alternatives on subsistence uses and needs, as required by Section 810 of the
Alaska Lands Act. The law requires the Service to evaluate the effects on
subsistence use and needs before implementing any part of a plan that would
withdraw, reserve, lease, or otherwise permit the use, occupancy or
disposition of public lands. The Service is required to give notice and hold
public hearings on any action that would “"significantly restrict” subsistence
uses. Public hearings to be held in conjunction with the development of the
Plan, the Section 810 evaluation found as part of the text, and the
consideration of comments received on the Plan are designed to meet these
requirements.

The question of oil and gas development on the Arctic Refuge, particularly
development of the coastal plain, 1s of speclal interest to many groups.
Section 1003 of the Alaska Lands Act specifically prohibits oil and gas
leasing, development, and production anywhere on the Arctic Refuge. Until
Congress takes action to change this provision, the Service will not permit
oil and gas leasing in the refuge under any of the alternatives in the Plan.
When Congress makes a management decision, that action will be incorporated
into the Plan and implemented.

The Plan covers all of the Arctic Refuge, including the "1002" coastal plain
area. However, actions that Congress might take in the "1002" area, including
permitting oil and gas development or designating the area as wilderness, are
not addressed in this document. Section 1002(h) of the Alaska Lands Act
directed the Department of the Interior to provide the Congress with a
separate report on the future management of the "1002" area. The 1002(h)
report and legislative environmental impact statement, submitted to Congress
on June 1, 1987, analyzes five alternatives and contains the Secretary of the
Interior's recommendation that the entire area be made available for leasing.
The Congress will determine the future management of the "1002" area. In the
interim, in all of the alternatives in the Plan the 1.5 million acres of
federally managed lands in the "1002" area are treated as a minimal management

area.

During the process of developing plans for Alaska refuges, the public has an
opportunity to suggest what additional lands, if any, should be placed in the
National Wilderness Preservation System. Section 1317 of the Alaska Lands Act
requires the Service to review all non-designated lands in the National
Wildlife Refuge System in Alaska to determine their suitability or
non-suitability as wilderness.

Although large tracts of land on Alaska refuges may be found to be suitable as
wilderness, not all land that is suitable will be proposed for wilderness
designation because of the management strategies that will be used to meet
refuge purposes. As a result, the range of wilderness alternatives is
evaluated subsequent to the Service's selection of its preferred management
alternative. A wilderness proposal is examined for each of the management
alternatives in the Plan.



Congress established more than 19 million acres of wilderness on Alaska
refuges with the passage of the Alaska Lands Act. Therefore, the criteria
used to determine what land the Service additionally proposed for wilderness
designation include (1) the need for wilderness unit boundary adjustment and
(2) the addition of selected areas with outstanding resource values that may
have been inadvertently overlooked during the original wilderness review and
subsequent designations undertaken by Congress. A summary of public comments
on the Service's recommended wilderness proposal is included in the final
Arctic Refuge Comprehensive Conservation Plan, which is part of the wilderness
package sent to Congress.

Comments provided on the draft Plan have been taken into account in
preparation of this Plan. A record of decision will be published no sooner
than 45 days following the publication of the document, and the Service will
begin implementing the management directions in the preferred alternative.

Requests for further information should be directed to the Regional Director,

U.S. Fish and Wildlife Service, 1011 E. Tudor Road, Anchorage, Alaska 99503,
Attention: Bill Knauer, or contact Mr. Knauer at (907) 786-3399.

ely,

/i) )l

<rﬁﬂ'Regional Director

Enclosure



NOTICE TO READER

Section 304(g) of the Alaska National Interest Lands Conservation Act (the
Alaska Lands Act) of 1980 directed the Secretary of the Interior to prepare a
comprehensive conservation plan for the 19-million-acre Arctic National
Wildlife Refuge in northeastern Alaska. This plan is being prepared to
fulfill that requirement.

Section 1002 of the Alaska Lands Act further directed the Secretary of the
Interior to:

0 conduct biological and geological studies of the l.5-million-acre
coastal plain of the Arctic National Wildlife Refuge (the "1002"
area);

o] report the results of those studies to the Congress; and

0 recommend to the Congress whether the "1002" area should be made

available for oil and gas exploration and development.
The 1002(h) report and legislative environmental impact statement--which
analyzes five alternatives and contains the Secretary of the Interior's
recommendation--was submitted to the Congress on June 1, 1987. The five
alternatives in the report include:

o Alternative A--which would make the entire "1002" area available for
0oil and gas exploration and development;
0 Alternative B--which would limit the amount of the "1002" area

available for exploration and development by excluding the upper Jago
River area;

o Alternative C--which would provide for further exploration before the
Congress enacts leasing authority;
o Alternative D--which would allow the management of the '"1002" area to

continue under existing legal authority guided by the Arctic Refuge
comprehensive conservation plan, requiring no additional
congressional actionj and

o Alternative E--which calls for designation of the "1002" area as
wilderness pursuant to the 1964 Wilderness Act and the Alaska Lands
Act.

In the report the Secretary of the Interior recommended that the Congress
enact legislation directing him to conduct an orderly oil and gas leasing
program for the entire "1002" area (Alternative A) at such a pace and in such
circumstances as he determines will avoid unnecessary adverse effect on the
environment. Thus, future management of the '"1002" area is currently in the
hands of the Congress. This includes the potential for wilderness management
of these lands as directed by the Alaska Lands Act, Title 13, Section 1317.

The Fish and Wildlife Service (the Service) is presently managing the "1002"
area as it has done in the past, essentially as a minimal management area.
Until the Congress takes action on the future of the "1002" area the Service
will continue this practice. In all alternatives included in this
comprehensive conservation plan for the Arctic Refuge, the "1002" area is
treated as a minimal management area. Actions that the Congress may take in
the "1002" area--including making it available for oil and gas exploration and
development or designating it as wilderness--will not be addressed in this
plan. Any decision made by the Congress regarding the future management of
the "1002" area will be incorporated into this plan and implemented. Should
any additional studies or a wilderness review of the "1002" area be required,
they will be undertaken and completed at that time (see also the "Wilderness
Review of the 1002 Area" in the Introduction).



ARCTIC NATIONAL WILDLIFE REFUGE
FINAL COMPREHENSIVE CONSERVATION PLAN,
ENVIRONMENTAL IMPACT STATEMENT,
WILDERNESS REVIEW, AND
WILD RIVER PLANS

September, 1988

U.S. FISH AND WILDLIFE SERVICE
REGION 7, 1011 E. TUDOR RD.
ANCHORAGE, AK 99503

The 19-million acre Arctic National Wildlife Refuge is located on the extreme
northeastern corner of Alaska. This draft comprehensive conservation plan and
environmental impact statement describes seven alternatives for managing the
Arctic National Wildlife Refuge, and evaluates the effects of implementing
each alternative. An alternative reflecting current management (no action),
is included. The U.S. Fish and Wildlife Service's preferred alternative is
identified and the criteria used in its selection are described. The document
also includes a wilderness review, which evaluates the suitability of lands
for wilderness designation, and management directions for the Ivishak, upper
Sheenjek and Wind rivers, three units of the National Wild River System.

For further information contact William W. Knauer (907) 786-3399.



THE ALASKA LANDS ACT REQUIREMENTS

Section 304(g) of the Alaska Lands Act requires the preparation of a
comprehensive conservation plan (CCP) for each unit of the National Wildlife
Refuge System established or enlarged by the Alaska Lands Act. These plans
are to designate areas within the refuge according to their respective
resources and values, specify the programs for conserving fish and wildlife
resource values, and specify the uses within each area that may be compatible
with the major purposes of the refuge. The plan also will set forth those
opportunities that will be provided within the refuge for fish and
wildlife-oriented recreation, ecological research, environmental education and
interpretation of refuge resources and values, and economic uses.

FISH AND WILDLIFE SERVICE PLANNING DOCUMENTS

The Fish and Wildlife Service planning process for each refuge involves a
number of stages progressing from the development of a broad comprehensive
conservation plan/environmental impact statement/wilderness review, to the
formulation of detailed management plans for implementing specific components
of the comprehensive conservation plan.

,fhe comprehensive conservation plan addresses topics of resource
management, visitor use, refuge operations, and development in
general terms. The wilderness review determines which lands are
suitable for inclusion in the National Wilderness Preservation
System. The goal of this plan is to establish a consensus
between the Service and interested agencies, groups, and
individuals about the types and levels of visitor use,
development and resource management that will occur. These
decisions are based on the purposes of the refuge, its
significant values, the activities occurring there now, and the
resolution of any major issues surrounding possible land use
conflicts within and adjacent to the refuge. Detailed
jmanagement plans are prepared after completion of the CCP.

|[Refuge management plans identify the actions that
will be taken to preserve and protect natural and
cultural resources. Examples include a fishery
management plan, a wildlife habitat management
plan, a fire management plan, a land protection
plan, and a public use management plan.

Annual work plans identify specific tasks or projects to be
completed in the current year to implement the detailed
management plans.,

Public involvement and cooperative planning efforts are continued through the
completion of the detailed management plans.

-1i-
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SUMMARY
INTRODUCTION

The Final Arctic Refuge Comprehensive Conservation Plan/Environmental Impact
Statement /Wilderness Review/Wild River Plan (the plan) describes seven
alternatives for managing the Arctic National Wildlife Refuge, and identifies
the possible consequences of implementing the alternatives. Each alternative
provides broad policy guidance for managing the refuge. The plan also
includes an evaluation of the wilderness suitability of all the lands south of
the existing Arctic Refuge Wilderness and the "1002" area. Each management
alternative includes a wilderness proposal based in part on this review.
Finally, the plan includes management directions for the three designated wild
rivers within the refuge (the Ivishak, upper Sheenjek, and Wind rivers).

The Arctic Refuge encompasses about 19.5 million acres (7.9 million ha) in
northeastern Alaska, of which 19.2 million acres (7.7 million ha) are in
federal ownership--an area almost as large as all of New England. Fairbanks,
the largest city near the refuge, is about 180 air miles (290 km) south of the
refuge boundary. The Arctic Refuge is the most northerly unit, and the second
largest, in the National Wildlife Refuge System. The refuge is the only area
in the United States where people may practicably travel on foot or by boat
and traverse a full range of boreal forest, mountain, and north slope
landscapes and habitats because of the close proximity of the arctic coast and
mountains. The four tallest peaks in the Brooks Range, and the largest number
of glaciers, occur here. The northern slope descends to the Beaufort Sea and
a series of barrier islands and lagoons on the coast. Valleys are dotted with
lakes, sloughs and wetlands. Groves of stunted black spruce grade into tall
dense spruce forests in the Porcupine River area in the southeastern portion
of the refuge. The refuge includes fish and wildlife species common to arctic
and subarctic Alaska. Major portions of the calving ground for the Porcupine
caribou herd, one of the largest in Alaska, and critical habitat for the
endangered peregrine falcon are found here. Polar bear den on refuge land.
Other wildlife species found in the refuge include snow goose, tundra swan,
golden eagle, snowy owl, gyrfalcon, muskox (reintroduced into the refuge),
Dall sheep, brown and black bear, wolf, wolverine, arctic fox, lynx, marten,
snowshoe hare, and moose. Arctic grayling, lake trout, arctic char, chum,
chinook, coho and pink salmon, whitefish, northern pike, burbot and arctic cod
are found in the area's waters. The waters offshore of the refuge harbor
summering bowhead whales, and the coastal lagoons provide year-round habitat
for polar bear and ringed and bearded seals.

The Arctic National Wildlife Range was established on December 9, 1960, when
Secretary of Interior Fred A. Seaton signed Public Land Order 2214. The order
set aside 8.9 million acres (3.6 million ha) in the range. In 1971, Congress
enacted the Alaska Native Claims Settlement Act (ANCSA). Under the provisions
of this statute, the Secretary of Interior proposed 3.7 million acres

(1.5 million ha) be added to the existing Arctic National Wildlife Range.
(This proposal was ultimately incorporated into the Alaska National Interest
Lands Conservation Act.) Also under the Native Claims Act (and the Alaska
Lands Act), the Kaktovik Inupiat Corporation (KIC) has statutory entitlement
to ownership of about 92,000 surface acres (37,000 ha) along the coast; the
subsurface estate for this area was conveyed to the Arctic Slope Regional

-x-



Corporation (ASRC) in 1983, 1984, and 1986 pursuant to a land exchange
agreement .

In December, 1980, Congress enacted the Alaska National Interest Lands
Conservation Act (the Alaska Lands Act). This act, among other things,
redesignated the original 8.9 million-acre (3.6-million hectare (ha)) Arctic
National Wildlife Range as the Arctic National Wildlife Refuge. All the
lands, waters, interests and whatever submerged lands, if any, that were
retained in federal ownership at the time of statehood were included in the
refuge. The Alaska Lands Act added to the original refuge about 9.1 million
acres (3.7 million ha) of adjoining public lands west to the Trans-Alaska
Pipeline and south to the Yukon Flats National Wildlife Refuge. The upper
Sheen jek, Wind and Ivishak rivers were designated as wild rivers. An area of
about 8 million acres (3 million ha), comprising most of the original refuge,
was designated as wilderness, while 1.5 million acres (607,000 ha) on the
arctic coastal plain was opened under Section 1002 to a limited exploration
program for oil and gas sufficient for a preparation of a report to Congress.
Leasing, development and production of oil and gas in the refuge were
prohibited by Section 1003 of the Alaska Lands Act, unless authorized by
further congressional action.

The Alaska Lands Act declared the purposes for which Arctic Refuge was
established and shall be managed include:

(i) to conserve fish and wildlife populations and habitats in their
natural diversity including, but not limited to, the Porcupine caribou
herd (including the participation in coordinated ecological studies and
management of this herd and the Western Arctic caribou herd), polar bears,
grizzly bears, muskox, Dall sheep, wolves, wolverines, snow geese,
peregrine falcons and other migratory birds and Arctic char and grayling;

(ii) to fulfill the international treaty obligations of the United States
with respect to fish and wildlife and their habitats;

(iii) to 1 -ovide, in a manner consistent with purposes set forth in
subparagre«phs (i) and (ii), the opportunity for continued subsistence uses
by local residents; and

(iv) to ensure, to the maximum extent practicable and in a manner
consistent with the purposes set forth in subparagraph (i), water quality
and necessary water quantity within the refuge.

PLANNING PROCESS

The first step in developing a comprehensive conservation plan for the Arctic
Refuge was to collect information. Field inventories, remote sensing, and
literature searches produced information about refuge resources and uses.
Public meetings, workshops, and other means were used to learn what people
were concerned about, and what they felt should be done on the refuge. All
available information was then analyzed with the help of resource specialists
from several agencies and the private sector to identify special values,
problems and issues as required by the Alaska Lands Act.
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The Service identified a number of special values in Arctic Refuge, including:
wilderness qualities; ecological values; geological/paleontological resources;
and scenic/recreational values. Examples of areas with these special values
include: upper Sheenjek, Ivishak and Wind wild rivers; ramparts of the
Porcupine River; Atigun Canyonj Firth River-Mancha Creek Research Natural
Area; Okpilak River valley; Old John Lake}; Peters and Schrader lakes;
Porcupine Lake; Sadlerochit Mountains and Warm Springs area; Shublik Spring
and Canning Forest; upper Coleen River; Beaufort Lagoon-Icy Reef-Kongakut
River area; Ignek Mesa; Echooka River; Fire Creekj and Ignek Creek.

The Service identified ten concerns that may affect management of the Arctic
Refuge in the future: oil and gas development within the refuge; mining within
the refuge; development and use of adjacent lands; use and development of
private inholdings within the refuge boundaryj; illegal harvesting of wildlife;
impacts to fish and wildlife due to increasing public use; conflicts between
users; loss of wilderness values; subsistence, commercial and sport harvests
of fish; and the need for additional resource and user data.

The Service conducted an extensive public involvement program in developing
this plan. Issues and concerns raised by the public included: protection of
fish and wildlife resources; maintaining subsistence opportunities; protecting
wilderness qualities; providing for oil and gas activities; providing for
access and transportation; impacts of recreational use; impacts of
researchers; use and development of Native allotments and inholdings; the
effect of proposed land exchanges}; providing for cabins; the Service's
management of the refuge; and the refuge planning process.

After reviewing the issues raised by the public, including refuge users, local
residents, and the State, and agency management concerns, the Service
identified eight significant issues for the comprehensive conservation plan:

o What effect will the plan have on the refuge's fish and wildlife
populations and habitats, particularly the Porcupine caribou herd?

) What effect will the plan have on the designation of additional
wilderness in the refuge?

o What effect will the plan have on the refuge's wilderness values?

0 What effect will the plan have on aircraft and other motorized access

into the refuge?
o What effect will the plan have on public use (guided and unguided
recreational use) levels in the refuge?

o What effect will the plan have on oil and gas activities south of the
"1002" area?

o What effect will the plan have on mining of active claims on refuge
lands?

o What effect will the plan have on other economic uses, such as

commercial timber harvesting?

The Service identified 14 potential issues relating to designating additional
portions of the Arctic Refuge as wilderness, of which four were determined to
be significant:
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0 What effect would wilderness designation have on the refuge's
wilderness values?

o What effect would wilderness designation have on oil and gas
activities south of the "1002" area?

o What effect would wilderness designation have on mining of active
claims on refuge lands?

o What effect would wilderness designation have on commercial timber
harvesting?

Public Comments on the Draft Plan

In response to comments on the draft plan by government agencies, Native
corporations, special interest groups, and the general public, the Service has
revised the document. The following major changes were made in the draft
document:

o The Alternative D, E and F wilderness proposals were modified to address
concerns expressed by the International Porcupine Caribou Commission and
Arctic Village. Refuge lands around Old John Lake, on the Junjik River
from Timber Lake to its confluence with the East Fork of the Chandalar
River, along the East Fork of the Chandalar River north to Red Sheep
Creek, and on the lower Wind River have been deleted from the wilderness
proposals. In addition, the proposed wilderness boundary in the southeast
corner in Alternative E was drawn back to the Porcupine River.

MANAGEMENT OF THE "1002" COASTAL PLAIN AREA

All discussions of the resources, uses, and consequences of those uses in the
"1002" coastal plain area are addressed in the 1002(h) report (Clough, Patton
and Christiansen, 1987). The Service is presently managing the "1002" area as
it has done in the past, essentially as a minimal management area. Until the
Congress takes action on the future of the "1002" area the Service will
continue this practice. In all alternatives included in this comprehensive
conservation plan for the Arctic Refuge, the "1002" area is treated as a
minimal management area. Actions that the Congress may take in the '1002"
area~—including making it available for oil and gas exploration and
development or designating it as wilderness--will not be addressed in this
plan. Any decision made by the Congress regarding the future management of
the "1002" area will be incorporated into this plan and implemented. Should
any additional studies or a wilderness review of the "1002" area be required,
they will be undertaken and completed at that time (see also the "Wilderness
Review of the 1002 Area" in the Introduction).

MANAGEMENT OF NATIVE CONVEYED LANDS SUBJECT TO SECTION 22(g)

The 92,000 acres (37,000 ha) of lands owned by Kaktovik Inupiat Corporation
(KIC) and Arctic Slope Regional Corporation (ASRC) are subject to the
provisions of Section 22(g) of the Alaska Native Claims Settlement Act
(ANCSA). The Service is concerned with protecting the important resource
values of these private lands, while also enabling the Native landowners to
derive economic benefits from their land. Oil and gas activities on the
Native corporation lands which are subject to the terms of the Chandler Lake
land exchange agreement will be subject to environmental standards established
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by Congress for the "1002" coastal plain area. For all other uses and
developments the Service will work cooperatively with the Native corporations
to ensure that Native and federal interests on 22(g) lands are protected.

COMMON MANAGEMENT DIRECTIONS

Management of the refuge under any alternative is governed by federal laws,
Service policies, and principles of sound resource management--all of which
restrict the range of potential activities. Accordingly, certain management
directions must be implemented in all of the management alternatives for
Arctic Refuge. These common management directions include:

0

maintaining the Firth River-Mancha Creek and Shublik research natural
areas in a natural condition, with no improvement or disturbance of
the habitats;

maintaining the Neruokpuk Lakes Public Use Natural Area essentially
unmodified for public use.

managing the Ivishak, upper Sheenjek, and Wind wild rivers to protect
their biological, physical, esthetic, historic, archeologic, and
scenic features, and to provide opportunities for research and
recreation;

coordinating management with other resource management agencies, and
cooperating with owners of refuge inholdings and adjacent lands;

working with the State to ensure that all Service actions taken under
this plan are consistent, to the maximum extent practicable, with the
State approved coastal zone management plan;

collecting data on fish and wildlife species, public use, and other
topics that are of high management concernj

ensuring that fish and wildlife populations and ecological
relationships necessary to conserve natural diversity are maintained}

working with the Alaska Department of Fish and Game (ADF&G) to
maintain or increase the refuge's arctic peregrine falcon, caribou,
Dall sheep, muskox, moose, black and brown bear, wolf, and furbearer
populations;

ensuring that water quality and quantity and air quality are
protected in compliance with federal and state laws and regulations;

ensuring that all significant historic, archeological,
paleontological, and cultural resources on the refuge are protected
and managed in accordance with federal and state laws;

ensuring that subsistence opportunities are maintained by assessing
potential impacts of proposed uses or activities, conducting
research, enforcing regulations, and monitoring fish and wildlife
populations and uses;
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o maintaining opportunities for hunting, fishing, trapping, and other
wildlife-oriented activities on the refuge;

o allowing reasonable access onto the refuge so visitors can
participate in fish and wildlife-oriented recreational activities;

o permitting the use of snowmachines (during periods of adequate snow
cover), motorboats, airplanes, and non-motorized surface
transportation methods for traditional activities on refuge lands and

for travel to and from villages and homesites, subject to reasonable
regulations;

o prohibiting production of oil and gas leasing or other development
leading to production of o0il and gas, and construction of oil and gas
support facilities in the refuge, unless authorized by Congress; and

o permitting guides and outfitters to use the refuge, subject to
stipulations to reduce the potential for resource impacts.

ALTERNATIVES AND ENVIRONMENTAL CONSEQUENCES

The following section briefly describes the alternatives and the environmental
consequences that could result from their implementation. The alternatives
are general in nature and provide broad strategies for management of refuge
resources and users. Each of the alternatives designates areas within the
refuge using management categories described in Chapter V. To evalu te the
effects of each alternative the Service developed seven scenarios that
describe events likely to occur on the refuge. These scenarios, and the
definitions of the magnitudes of the impacts, are described in Chapter VI.
All of the scenarios assume increased public use of the refuge. Five of the
seven scenarios assume one placer mine would be developed at an existing
active claim. Two scenarios (Alternatives B and C) assume small-scale
commercial timber harvesting would occur on the Porcupine River, and one
scenario (Alternative B) assumes an oil development on the Porcupine Plateau
(with congressional approval).

ALTERNATIVE A (THE CURRENT SITUATION AND PREFERRED ALTERNATIVE)

Alternative A is the Service's preferred alternative for managing the Arctic
Refuge. This alternative, the "no action" alternative, would maintain the
existing range and intensity of management and recreational and economic

uses. Alternative A would protect and maintain the refuge's fish and wildlife
values and natural diversity. Disturbances of fish and wildlife habitats and
populations would be minimized. Opportunities for trapping, hunting, fishing,
and other public uses would be maintained, as would scientific research and
wildlife observation opportunities. The existing Arctic Refuge Wilderness
would continue to be managed in accordance with the provisions of the
Wilderness Act as amended by the Alaska Lands Act. No additional areas would
be proposed for wilderness designation,
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Management Directions

Alternative A would:

0 maintain the refuge in an undeveloped state;

o emphasize the maintenance of the refuge's natural diversity and key fish
and wildlife populations and habitats;

o maintain traditional access opportunities;

o provide for continued subsistence use of refuge resources;

0 maintain opportunities for trapping, sport hunting and fishing, and
nonconsumptive recreational activities;

o permit guides and outfitters to operate in the refuge;

o permit oil and gas studies where compatible with refuge purposes; and

o propose no additional areas for wilderness designation.

Environmental Consequences of Alternative AEI

Vegetation
o No significant adverse effect on vegetation.

Fish and Wildlife

o Negligible effects on fish, waterfowl, shorebirds, raptors, marine
mammals, caribou, moose, Dall sheep, and furbearers.

0 Minor adverse impacts to the refuge's raptors, black and brown bears.

o No effect on most of the refuge's threatened and endangered species; minor
to negligible adverse impacts to the threatened and endangered peregrine
falcon subspecies from recreational use.

Water Quality and Quantity

o Minor adverse impact to water quality in localized areas from increased
public use.

o No significant changes in water quantity.

Air Quality
o No significant changes in air quality.

Ecosystems
o Negligible effect on the refuge's ecosystems.

Population and Economy

o Negligible change in the population of the local communities.

o Negligible benefits to the local economy, primarily from
recreation-related businesses.

Subsistence
o No significant adverse effect on important resources or the harvest of
these resources.

a/

The assessment of Alternative A assumes valid mining claims would
remain undeveloped.
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Recreation

o Negligible overall effect on recreation within the refuge.

o Minor adverse impact on recreation in localized areas (i.e., Atigun Gorge,
Hulahula River) due to increased public use.

Cultural Resources
o Negligible overall effect on cultural resources.

Environmental Consequences of the Wilderness Proposal (No new areas proposed)

Wilderness Values

o Wilderness values would be maintained in over 99% of the refuge.

o In a few localized areas (e.g., Atigun Gorge, Kongakut River, Hulahula
River) increased public use could diminish wilderness values.

0il and Gas Activities South of the "1002" Area

o No effect on potential oil and gas activities; only oil and gas studies
could be permitted, with restrictions in the Arctic Wilderness and the
wild river corridors.

o O0il and gas leasing and development would continue to be prohibited unless
Congress amends the Alaska Lands Act.

Mining Development
o No effect; only 9 active claims exist on the refuge that could be
developed.

Commercial Timber Harvesting

o No effect; this use would be precluded as all of the federal lands in the
refuge would be designated wilderness, minimal management, or wild river
management areas.

ALTERNATIVE B

This alternative was developed in response to comments from the Resource
Development Council for Alaska during the planning process. Under

Alternative B the Service would continue to protect key fish and wildlife
populations and habitats, while providing opportunities for commercial timber
harvesting on refuge lands south of the Brooks Range. This alternative also
would include a recommendation to Congress that all lands in intensiv: and
moderate management be made available for oil and gas leasing. Extensive
stipulations and mitigation work would be required to minimize adverse impacts
from these economic uses. The use of habitat improvement techniques,
including mechanical manipulation, could be permitted in designated areas in
this alternative. The Service would manage public use in the refuge as it has
in the past, subject to restrictions which would be required with development
activity. The existing Arctic Wilderness would continue to be managed in
accordance with the Wilderness Act of 1964 as amended by the Alaska Lands

Act. The Service would recommend that no additional refuge lands be proposed
for wilderness designation under Alternative B.
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Alternative B shares the following management directions with Alternative A
(the Current Situation). Alternative B would:

o maintain the refuge's natural diversity and key fish and wildlife
populations and habitats;

maintain traditional access opportunities;

provide for continued subsistence use of refuge resources;

permit oil and gas studies where compatible with refuge purposes; and
propose no additional areas for wilderness designation.

© 0 0O

The following management directions indicate the major differences in
Alternative B from Alternative A. Alternative B would:

o provide opportunities for commercial timber harvesting in designated areas
in the refuge;

0 provide opportunities for oil and gas leasing on the Porcupine Plateau
pursuant to Section 1008 of the Alaska Lands Act if Congress repeals
Section 1003 of the Alaska Lands Act} and

o provide opportunities for habitat improvements, including mechanical
manipulation, if necessary in the future.

Environmental Consequences of Alternative B

Vegetation

o Overall, minor adverse impacts to the refuge's vegetation.

o Major, long-term adverse impacts to vegetation in localized areas from
mining and oil development, and minor adverse impacts from timber
harvesting operations.

Fish and Wildlife

o From a refuge-wide perspective, negligible impacts to waterfowl,
shorebirds, marine mammals, moose, Dall sheep, muskox, black and brown
bear, and furbearers; minor adverse impacts to fish, raptors, and caribou.

0 Moderate adverse impacts to caribou and raptors possible in localized
areas from oil development, and timber harvesting; moderate to major
adverse impacts to fish in localized areas from oil development and mining.

o No effect on most of the refuge's threatened and endangered species;
potential for a moderate, long-term, adverse impact to the endangered
American peregrine falcon that occurs on the refuge.

Water Quality and Quantity

o Negligible overall impact to water quality and water quantity.

0 Minor to major adverse impacts to water quality and quantity possible in
localized areas from public use, timber harvesting, mining and oil
development.

Air Quality

o Negligible changes overall in air quality.

o Minor adverse impacts to air quality possible in localized areas from oil
development.
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Ecosystems

o
o

Minor adverse impact overall on the refuge's ecosystems.
Mining and oil development would have a moderate adverse impact on
ecosystems on a site-specific basis.

Population and Economy

o Negligible overall change in the population of the local communities, with
moderate short-term populations increases in Fort Yukon.

o Moderate short-term benefits to the local economy, primarily in Fort Yukon
from oil development activities; some benefits to the local, state, and
federal governments from oil leasing.

o Negligible benefits to the local economy from mining and commercial timber
harvest operations.

Subsistence

o Overall, negligible effect on subsistence resources and harvests.

o Timber harvesting on the Porcupine River has the potential to result in
temporary minor adverse impacts to trapping.

o 0il development has the potential to significantly restrict the activities
of some Arctic Village and Venetie residents in localized areas in the
refuge.

Recreation

0 Minor effect overall on recreation within the refuge.

0 Minor adverse impact on recreation in localized areas (e.g., Atigun Gorge,
Hulahula and Kongakut drainages) due to increased public use.

o 0il development could reduce or eliminate opportunities to recreate in

localized areas, and increase the level of recreational use.

Cultural Resources

Q

Negligible effect on cultural resources with cultural resource inventories
and the application of mitigation measures.

Environmental Consequences of the Wilderness Proposal (No new areas proposed)

Wilderness Values

[}
o]

(o]

0il

Wilderness values would be maintained in over 95% of the refuge.

In a few localized areas (e.g., Atigun Gorge, Kongakut River, Hulahula
River) increased putlic use could diminish wilderness values.

0il development, commercial timber harvesting, and mining could adversely
affect refuge wilderness values in localized areas.

and Gas Activities South of the "1002" Area

No effect on potential oil and gas activities; oil and gas studies could
be permitted, with restrictions in the Arctic Wilderness and wild river
corridors.

0il and gas leasing and development could be permitted under Section 1008
of the Alaska Lands Act if Congress repeals Section 1003 thereof.

Mining Development

o}

No effect; only 9 active claims exist on the refuge that could be
developed.
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Commercial Timber Harvesting

o No effect; this use could be permitted in the intensive and moderate
management areas (up to 29% of the refuge) if compatible with refuge
purposes.

ALTERNATIVE C

Alternative C was developed in response to comments from the Resource
Development Council for Alaska during the planning process. In Alternative C
the Service would continue to protect key fish and wildlife populations and
habitats while providing opportunities for commercial timber harvesting on
refuge lands on the Porcupine Plateau, south of the Brooks Range. Alternative
C differs from Alternative B in that all lands in the moderate management
category would remain closed to oil and gas leasing. This alternative also
would keep open options for habitat improvements, including mechanical
manipulation, in designated areas. The Service would manage public use in the
refuge as it has in the past. The existing Arctic Wilderness would continue
to be managed in accordance with the Wilderness Act of 1964 as amended by the
Alaska Lands Act. The Service would recommend that no additional refuge lands
be proposed for wilderness designation under Alternative C.

Alternative C shares the following management directions with Alternative A
(the Current Situation). Alternative C would:

0 maintain the refuge's natural diversity and key fish and wildlife
populations and habitats;

maintain traditional access opportunities;

provide for continued subsistence use of refuge resources;

permit oil and gas studies where compatible with refuge purposes; and
propose ro additional areas for wilderness designation.

0 0 0O

The major differences in management directions between Alternative C and

Alternative A are that Alternative C would:?

o provide opportunities for commercial timber harvesting in designated areas
in the refuge; and

o provide opportunities for habitat improvements, including mechanical
manipulation, if necessary in the future.

Environmental Consequences of Alternative C

Vegetation

o Overall, negligible impact to the refuge's vegetation.

0 Major long-term adverse impacts to vegetation in localized areas from
mining and minor adverse impacts from timber harvesting operations.

Fish and Wildlife

o From a refuge-wide perspective, negligible impacts to waterfowl,
shorebirds, marine mammals, moose, Dall sheep, muskox, black and brown
bear, and furbearers; minor adverse impacts to fish, raptors, and caribou.
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0 Moderate adverse impacts to raptors possible in localized areas from
timber harvesting; major adverse impacts possible to fish in localized
areas from mining.

o No effect on most of the refuge's threatened and endangered species; minor
to negligible adverse impacts to the threatened and endangered peregrine
falcon subspecies from recreational use.

Water Quality and Quantity

o Negligible overall impact to water quality and water quantity,

0 Minor adverse impacts to water quality possible in localized areas from
increased public use and timber harvesting; major adverse impacts possible
to water quality and quantity in localized areas from mining.

Air Quality
o Negligible changes in air quality.

Ecosystems

0 Minor adverse impact overall on the refuge's ecosystems.

o Mining would have a moderate adverse impact on ecosystems on a
site-specific basis.

Population and Economy

o Negligible overall change in the population of the local communities,

o Negligible benefits to the local economy from mining and commercial timber
harvest operations.

Subsistence

o Minor localized adverse effect on subsistence resources and harvests; no
significant restrictions on subsistence uses in the refuge.

o Commercial timber harvesting on the Porcupine River has the potential to
result in temporary minor adverse impacts to trapping.

Recreation

o Negligible effect overall on recreation within the refuge.

o Minor adverse impact on recreation in localized areas (i.e., Atigun Gorge,
Hulahula and Kongakut drainages) due to increased public use.

Cultural Resources
o Negligible effect on cultural resources with cultural resource inventories
and the application of mitigation measures.

Environmental Consequences of the Wilderness Proposal (No new areas proposed)

Wilderness Values

o Wilderness values would be maintained in over 99% of the refuge.

o In a few localized areas (e.g., Atigun Gorge, Kongakut River, Hulahula
River) increased public use could diminish wilderness values.

o Commercial timber harvesting and mining could adversely affect refuge
wilderness values in localized areas.
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0il and Gas Activities South of the "1002" Area

o No effect on potential oil and gas activities; only oil and gas studies
could be permitted, with restrictions in the Arctic Wilderness and wild
river corridors.

o Oil and gas leasing and development would continue to be prohibited unless
Congress amends the Alaska Lands Act.

Mining Development
o No effect; only 9 active claims exist on the refuge that could be
developed.

Commercial Timber Harvesting
o No effect; this use could be permitted in the moderate management areas
(up to 29% of the refuge) if compatible with refuge purposes.

ALTERNATIVE D

Alternative D emphasizes protection of fish and wildlife populations and
habitats. Disturbances to fish and wildlife habitats and populations would be
minimized. Opportunities for hunting, fishing, trapping, and other public
uses would be maintained, as would scientific research and wildlife
observation opportunities. Guiding and outfitting would be the primary
permitted commercial use of the refuge south of and within the Brooks Range.
The Service would manage public use on the refuge as it has in the past. The
existing Arctic Wilderness would continue to be managed in accordance with the
Wilderness Act of 1964 as amended by the Alaska Lands Act. The Service also
would recommend 5.2 million acres (about 46% of the non-wilderness lands in
the refuge) be added to the Arctic Wilderness in this alternative.

Alternative D shares the following management directions with Alternative A
(the Current Situation). Alternative D would:

o maintain the refuge in an undeveloped state;

o emphasize the maintenance of the refuge's natural diversity and key fish
and wildlife populations and habitats;

0 maintain traditional access opportunities;

o provide for continued subsistence use of refuge resources;

0 maintain opportunities for trapping, sport hunting and fishing, and
nonconsumptive recreational activities;

o permit guides and outfitters to operate in the refuge; and

o permit oil and gas studies where compatible with refuge purposes.

The major difference between Alternative D and Alternative A is that
Alternative D would:

o propose most of the refuge lands in the Brooks Range west of the Canning
River and the East Fork of the Chandalar River, covering 5.2 million acres
(2.1 million ha), for wilderness designation.
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Environmental Consequences of Alternative D

Vegetation

o Overall, negligible impacts to the refuge's vegetation.

o Major, long-term adverse impacts to vegetation in localized areas from
mining.

Fish and Wildlife

o From a refuge-wide perspective, negligible impacts to waterfowl,
shorebirds, marine mammals, moose, Dall sheep, muskox, black and brown
bear, and turbearers; minor adverse impacts to fish, and raptors.

0 Major adverse impacts to fish possible in localized areas from mining.

o No effect on most of the refuge's threatened and endangered species; minor
to negligible adverse impacts to the threatened and endangered peregrine
falcon supspecies from recreational use.

Water Qualicy and Quantity

U Negligible impact overalli to water quality and water quantity.

0 Minur daverse 1mpacts to water quality possible in localized areas from
increasea puolic use; major adverse impacts possible to water quality and
quantity 1n localized areas trom mining.

Air Qualicy
o Negligible chauges in air quality.

Ecousysteuws

0 Minur aaverse mpact overall on the refuge's ecosystems.

o Miniug woula nave a moderate adverse impact on ecosystems on a
site-specitic basis.

Populacion and Economy
0 Negligible overall change in the population of the local communities.
0 Negligible benetits for the local economy.

Subsistence
o Negligible eftect un subsistence resources and harvests; no significant
rescrictions ou subsistence uses in the refuge.

Recreatioun

o Negligible ertect overall on recreation within the refuge.

0 Minor adverse impact on recreation in localized areas (e.g., Atigun Gorge,
Hulanula and Kongakut drainages) due to increased public use.

Cultural Kesources
0 Negligiple eirect ou cultural resources.

Environmental Lonsequences of the Wilderness Proposal (46%Z of the
non-wilderness refuge lands proposed for wilderness designation)

Wilderness Values
0 Wilderness vatues would be maintained in over 99% of the refuge.
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o The proposal would help maintain wilderness values in a 5.2 million acre
portion of the Brooks Range not already in the Arctic Wilderness.

o In a few localized areas (e.g., Atigun Gorge, Kongakut River, Hulahula
River) increased public use could diminish wilderness values.

Oil and Gas Activities South of the "1002" Area

o No effect on potential oil and gas activities; only oil and gas studies
could be permitted, with restrictions in the Arctic Wilderness and wild
river corridors.

o 0il and gas leasing and development would continue to be prohibited unless
Congress amends the Alaska Lands Act.

Mining Development
0 No effect; only 9 active claims exist on the refuge (2 within the area
proposed for wilderness) that could be developed.

Commercial Timber Harvesting

o No effect; this use would be precluded as all of the federal lands in the
refuge would be designated wilderness, minimal management, or wild river
management areas.

ALTERNATIVE E

Alternative E is identical to Alternative D except for the size of the
wilderness proposal. The alternative emphasizes protection of fish and
wildlife populations and habitats. Disturbances to fish and wildlife habitats
and populations would be minimized. Opportunities for hunting, fishing,
trapping, and other public uses would be maintained, as would scientific
research and wildlife observation opportunities. Guiding and outfitting would
be the primary permitted commercial use of the refuge south of the Brooks
Range. The Service would manage public use on the refuge as it has in the
past. The existing Arctic Wilderness would continue to be managed in
accordance with the Wilderness Act of 1964 as amended by the Alaska Lands

Act. The Service also would recommend 8.1 million acres (72% of the
non-wilderness refuge lands) be added to the existing Arctic Wilderness in
this alternative.

Alternative E shares the following management directions with Alternative A
(the Current Situation). Alternative E would:

0 maintain the refuge in an undeveloped state;

o emphasize the maintenance of the refuge's natural diversity and key fish
and wildlife populations and habitats;

0 maintain traditional access opportunities;

provide for continued subsistence use of refuge resources;

o maintain opportunities for trapping, sport hunting and fishing, and
nonconsumptive recreational activities;

o permit guides and outfitters to operate in the refuge; and

o permit oil and gas studies where compatible with refuge purposes.

(=]
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The major difference between Alternative E and Alternative A is that
Alternative E would:

o propose most refuge lands west of the Canning River and the East Fork of
the Chandalar River in the Brooks Range, and between the existing Arctic
Wilderness and the Porcupine River for wilderness designation, covering a
total of 8.1 million acres (3.4 million ha).

Environmental Consequences of Alternative E

Vegetation

o Overall, negligible impacts to the refuge's vegetation.

o Major, long-term adverse impacts to vegetation in localized areas from
mining.

Fish and Wildlife

o From a refuge-wide perspective, negligible impacts to waterfowl,
shorebirds, marine mammals, moose, Dall sheep, muskox, black and brown
bear, and furbearers; minor adverse impacts to fish and raptors.

o Major adverse impacts to fish possible in localized areas from mining.

o No effect on most of the refuge's threatened and endangered species; minor
to negligible adverse impacts to the threatened and endangered peregrine
falcon subspecies from recreational use.

Water Quality and Quantity

o Negligible overall impact to water quality and water quantity.

0 Minor adverse impacts to water quality possible in localized areas from
increased public use; major adverse impacts possible to water quality and
quantity in localized areas from mining.

Air Quality
o Negligible changes in air quality.

Ecosystems

o Negligible impact overall on the refuge's ecosystems.

o Mining would have a moderate adverse impact on ecosystems on a
site-specific basis.

Population and Economy
o Negligible overall change in the population of the local communities.
o Negligible benefits to the local economy.

Subsistence
o Negligible effect on subsistence resources and harvests; no significant
restrictions on subsistence uses in the refuge.

Recreation

o Negligible overall effect on recreation within the refuge.

0 Minor adverse impact on recreation in localized areas (i.e., Atigun GCorge,
Hulahula and Kongakut drainages) due to increased public use.
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Cultural Resources
o Negligible effect on cultural resources.

Environmental Congequences of the Wilderness Proposal (72 of the
non-wilderness refuge lands proposed for wilderness designation)

Wilderness Values

0 Wilderness values would be maintained in over 99% of the refuge.

o The proposal would help maintain wilderness values in a 8.1 million acre
area in the Brooks Range and Porcupine Plateau not already in the Arctic
Wilderness.

0 In a few localized areas (e.g., Atigun Gorge, Kongakut River, Hulahula
River) increased public use could diminish wilderness values.

0il and Gas Activities South of the "1002" Area

o No effect on potential oil and gas activities; only limited oil and gas
studies could be permitted.

o Oil and gas leasing and development would continue to be prohibited unless
Congress amends the Alaska Lands Act.

Mining Development
o No effect; only 9 active claims exist on the refuge (4 within the area
proposed for wilderness) that could be developed.

Commercial Timber Harvesting

o This use would be prohibited on most of the Porcupine Plateau, preclading
the possibility of a commercial timber harvest in the Porcupine River
drainage; some potential economic benefits consequently would be foregone.

ALTERNATIVE F

Alternative F is identical to Alternatives D and E except for the increased
size of the wilderness proposal. Alternative F emphasizes protection of fish
and wildlife populations and habitats. Disturbances to fish and wildlife
habitats and populations would be minimized. Opportunities for hunting,
fishing, trapping, and other public uses would be maintained, as would
scientific research and wildlife observation opportunities. Guiding and
outfitting would be the primary permitted commercial use of the refuge south
of the Brooks Range. The existing Arctic Wilderness would continue to be
managed in accordance with the Wilderness Act of 1964 as amended by the Alaska
Lands Act. The Service would recommend 8.9 million acres (79% of the
non-wilderness refuge lands) be added to the existing Arctic Wilderness in
this alternative.

Alternative F shares the following management directions with Alternative A
(the Current Situation). Alternative F would:

0o maintain the refuge in an undeveloped state}

o emphasize the maintenance of the refuge's natural diversity and key fish
and wildlife populations and habitats;

o maintain traditional access opportunities;
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o provide for continued subsistence use of refuge resources;

o maintain opportunities for trapping, sport hunting and fishing, and
nonconsumptive recreational uses;

o permit existing economic activities (such as guides and outfitters) to
continue to operate in the refuge; and

o permit limited oil and gas studies where compatible with refuge purposes.

The major difference between Alternative F and Alternative A is that
Alternative F would:

o propose most of the refuge lands south and west of the existing Arctic
Wilderness (8.9 million acres or 3.6 million ha) for wilderness
designation.

Environmental Consequences of Alternative F

Vegetation

0 Overall, negligible impacts to the refuge's vegetation.

0 Major adverse long-term impacts to vegetation in localized areas possible
from mining.

Fish and Wildlife

o From a refuge-wide perspective, negligible impacts to waterfowl,
shorebirds, marine mammals, moose, Dall sheep, muskox, black and brown
bear, and furbearers; minor adverse impacts to fish and raptors.

0 Major adverse impacts to fish possible in localized areas from mining.

0o Minor to negligible adverse impacts to the threatened and endangered
peregrine falcon subspecies on the refuge from increased recreational use.

Water Quality and Quantity

o Negligible overall impact to water quality and water quantity.

0o Minor adverse impacts to water quality possible in localized areas from
increased public use; major adverse impacts possible to water quality and
quantity in localized areas from mining.

Air Quality
o Negligible changes in air quality.

Ecosystems

o Negligible impact overall on the refuge's ecosystems.

0 Mining would have a moderate adverse impact on ecosystems on a
site-specific basis.

Population and Economy
o Negligible overall change in the population of the local communities.
o Negligible benefits to the local economy.

Subsistence
o Negligible effect on subsistence resources and harvests; no significant
restrictions on subsistence uses in the refuge.

-xxvii~



Recreation

o Negligible effect overall on recreation within the refuge.

o Minor adverse impact on recreation in localized areas (i.e., Atigun Gorge,
Hulahula, Kongakut drainages) due to increased public use.

Cultural Resources
o Negligible effect on cultural resources.

Environmental Consequences of the Wilderness Proposal (79% of the
non-wilderness refuge lands proposed for wilderness designation)

Wilderness Values

o Wilderness values would be maintained in over 997 of the refuge.

o The proposal would help maintain wilderness values in a 8.9-million acre
area in the Brooks Range and Porcupine Plateau not already in the Arctic
Wilderness.

o In a few localized areas (e.g., Atigun Gorge, Kongakut River, Hulahula
River) increased public use could diminish wilderness values.

0il and Gas Activities South of the '"1002" Area

o No effect on potential oil and gas activities; only limited oil and gas
studies could be permitted.

o Oil and gas leasing and development would continue to be prohibited unless
Congress amends the Alaska Lands Act.

Mining Development

o The wilderness proposal would have a negligible effect on mineral
development within the refugej only 4 active claims exist within the area
proposed for wilderness that could be developed.

Commercial Timber Harvesting

o This use would be prohibited on the Porcupine Plateau, precluding the
possibility of a commercial timber harvest in the Porcupine River
drainage; some potential economic benefits consequently would be foregone.

ALTERNATIVE G

This alternative was developed in response to an alternative proposed by the
Northern Alaska Environmental Center and other conservation groups during the
planning process. Alternative G is intended to maximize protection to the
refuge's wilderness qualities, maximize protection of the refuge's fish and
wildlife populations and habitats in their natural diversity, and maintain
high quality opportunities for hunting, fishing, trapping, and nonconsumptive
recreational activities. The alternative emphasizes visitor self-reliance,
independence, freedom and challenge, and minimizes government involvement in
the experience. Reasonable access would be provided, but limits would be
placed on mechanized access into the refuge. Development of facilities and
economic uses would be highly restricted.
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Under Alternative G the Service would propose all the refuge lands outside of
the existing Arctic Wilderness for wilderness designation, with the exception
of the "1002" area. The alternative would place an additional layer of
protection on refuge lands to address existing and potential threats that face
the refuge's wilderness qualities. Several of the provisions are not
consistent with the Alaska Lands Act--congressional action would be required
to fully implement this alternative. Consequently, all of the major actions
proposed in this alternative would be included in the wilderness proposal sent
to Congress.

Alternative G shares the following management directions with Alternative A
(the Current Situation). Alternative G would:

0o maintain the refuge in an undeveloped state;

o emphasize the maintenance of the refuge's natural diversity and key fish
and wildlife populations and habitats;

o provide for continued subsistence use of refuge resources using
motorboats, snowmobiles, and other means of surface transportation
traditionally employed for such purposes by local residents;

The following management directions indicate the major differences in
Alternative G from Alternative A. Alternative G would:

o propose all of the non-wilderness federal lands south of the "1002"
coastal plain area for wilderness designation;

o prohibit the construction of any permanent administrative, research or
recreational facilities, and require the removal of several existing
structures within the refuge;

o limit mechanized activities and access by both administrative agencies and
the public in the refuge; aircraft landings would be restricted in the
Firth River~-Mancha Creek Research Natural Area}

o make acquisition of inholdings from willing sellers in the refuge a high
priority, with a portion of the refuge's annual funding dedicated to this
purpose;

o prohibit 0il and gas studies in the refuge (except for studies mandated
under Section 1010 of the Alaska Lands Act);

o prohibit development of new recreational facilities and other
"improvements" in the refuge;

o prohibit habitat improvements or manipulation of fish and wildlife
populations, including predator control and fishery management activities
and facilities;

o if necessary limit the size and number of guided and unguided recreational
groups using popular areas in the refuge; and

o limit interpretative activities in the refuge.

Environmental Consequences of Alternative Gﬂl

Vegetation
o Overall, negligible impacts to the refuge's vegetation.

g/'I'he assessment of Alternative G assumes valid mining claims would
remain undeveloped.
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Fish and Wildlife

o From a refuge-wide perspective, negligible impacts to fish and wildlife;
minor adverse impact to raptors possible in localized areas with an
increase in public use. -

o Minor to negligible adverse impacts to the threatened and endangered
peregrine falcon subspecies on the refuge from increased recreational use.

Water Quality and Quantity

o Negligible impact overall to water quality and water quantity.

0 Minor adverse impacts to water quality possible in localized areas if
public use increases.

Air Quality
o Negligible changes in air quality.

Ecosystems
o Negligible impact on the refuge's ecosystems.

Population and Economy

o Negligible overall change in the population of the local communities.

o Negligible benefits to the local economy.

Subsistence

o Negligible effect on subsistence resources and harvests; no significant
restrictions on subsistence uses or the means of access in the refuge.

Recreation

o Negligible effect overall on recreation within the refuge.

o The level of recreational use in localized areas may be reduced, which
could both decrease the potential for perceived overcrowding and
recreational conflicts, and displace recreational users to other areas in
the refuge.

o Aircraft access would be restricted in the Mancha Creek-Firth River area,
which would both limit the freedom of visitors to land aircraft in this
area and assure a high quality wilderness recreational experience.

Cultural Resources
o Negligible effect on cultural resources.

Environmental Consequences of the Wilderness Proposal (862 of the
non-wilderness refuge lands proposed for wilderness designation)

Refuge Management

o The special provisions of the wilderness proposal would have a minor
effect on refuge management; management flexibility of the agency could be
limited in certain areas in the future.

Wilderness Values

o The proposal would help maintain wilderness values in a 9.7 million acre
area in the Brooks Range and Porcupine Plateau not already in the Arctic
Wilderness, as well as the rest of the refuge.
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0il and Gas Activities South of the "1002" Area

o Only surface geologic studies could be permitted; oil and gas studies
generally would be precluded.

o Oil and gas leasing and development would continue to be prohibited unless
Congress amends the Alaska Lands Act.

Mining Development

o The wilderness proposal would have a negligible effect on mineral
development within the refuge; only 9 active claims exist within the area
proposed for wilderness that could be developed.

Commercial Timber Harvesting

o This use would be prohibited on the Porcupine Plateau, precluding the
possibility of a commercial timber harvest in the Porcupine River
drainage; some potential economic benefits consequently would be foregone.

SECTION 810(a) EVALUATION

The Service has determined in its Section 810(a) evaluation that

Alternative A, the preferred alternative, would not significantly restrict
subsistence uses in Arctic Refuge-—opportunities for subsistence would be
maintained. Any impacts that occur to fish and wildlife resources in this
alternative would be localized, and would not significantly affect subsistence
activities. Increased numbers of sport hunters in this alternative would
harvest more game in the refuge than in 1987, but sufficient fish and wildlife
should be available for local residents to satisfy their needs. The Service
would work with the Native corporations, the Alaska Department of Fish and
Game, and the State Boards of Fisheries and Game to ensure that opportunities
for subsistence harvests are maintained in this alternative.

With the possible exception of Alternative B, none of the alternatives the
Service proposed for the Arctic Refuge would significantly affect the
availability of important subsistence fish and wildlife populations or
significantly res-rict subsistence uses. The oil development in Alternative B
could significantly restrict subsistence activities of some Arctic Village and
Venetie residents.

SELECTION OF THE PREFERRED ALTERNATIVE

The Service has selected Alternative A as its preferred alternative for
managing Arctic Refuge on the basis that it would both satisfy the purposes of
the refuge, and provide a balanced approach to meeting the needs and concerns
of the public. The alternative would maintain management optiomns for the
non-wilderness portion of the refuge. The Service would carefully monitor and
regulate all uses and activities within the refuge to ensure that adverse
impacts to refuge resources and users are minimized.
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The Service will not begin to implement the management directions in the
preferred alternative until a 45-day waiting period following the publication
of the final refuge comprehensive conservation plan/environmental impact
statement has elapsed and a record of decision has been published.

IMPLEMENTATION AND REVISION OF THE COMPREHENSIVE CONSERVATION PLAN

Implementation of the proposed actions in this plan will depend upon the
availability of funds and personnel, and upon the coordination of many
governmental activities. These factors will determine the extent of
development, management and maintenance the refuge receives in any given year.

The Arctic Refuge Comprehensive Conservation Plan/Environmental Impact
Statement provides broad policy guidance for managing Arctic Refuge over the
next 10 to 15 years. It should be viewed as a dynamic document that will need
to be reviewed and updated periodically. Every three to five years the
Service will review public comments, local and state government

recommendations, staff recommendations, and research studies, among other
sources, to determine if revisions to the plan are necessary. If major
changes are proposed, public meetings may be held, or new environmental
assessments/environmental impact statements may be necessary. Full review and
updating of the plan will occur every 10 to 15 years, more often if necessary.

If and when Congress takes action on the management of the "1002" area the
Service will revise the refuge comprehensive conservation plan to incorporate
congressional directives. Management of the "1002" area may have a
significant bearing on management of the rest of the refuge (e.g., on the need
for transportation and utility corridors, air and water quality, fish and
wildlife management). If necessary, major revisions outside the "1002" area
will be made in the plan following the National Environmental Policy Act
process.

Following adoption of the plan, the Service will, as necessary, undertake
detailed "management planning" to guide implementation of the plan and
operation of the refuge. In accordance with Service policy, detailed
management plans will be prepared to address specific resource and public use
management activities such as wilderness, fisheries, fire, habitat, and
recreation management.
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I. INTRODUCTION
PURPOSE AND NEED FOR ACTION

The purpose of this planning action is to develop a comprehensive conservation
plan (the plan) for the Arctic National Wildlife Refuge, Alaska. This
congressionally mandated plan serves as a refuge "master” plan, providing
broad policy guidance and establishing the long-term goals and objectives for
Fish and Wildlife Service management of the refuge. It also is a means of
informing interested parties how the lands and resources in the refuge will be
managed over the next 10 to 15 years. The plan should be viewed as a dynamic
document that will need to be reviewed and updated periodically. Supplemental
management plans will be prepared in the future to specifically address the
management of rivers, fish and wildlife, and other topics.

This document incorporates a draft environmental impact statement (EIS). It
describes seven alternative plans for managing Arctic Refuge. The document
includes a description of the existing environment on the refuge and an
assessment of the effects of implementing these alternatives. Each
alternative provides differing choices for addressing internal management
concerns and for resolving public issues. After public review, the Service
will evaluate comments on this draft environmental impact statement, make
revisions as necessary, and publish a final environmental impact statement.

Federal statute requires preparation of a plan to guide management of Arctic
National Wildlife Refuge. Section 304(g) of the Alaska National Interest
Lands Conservation Act of 1980 (the Alaska Lands Act} PL 96-487) directs the
Secretary of the Interior to prepare, and from time to time, revise, a "...

comprehensive conservation plan ... for each refuge (in Alaska)...."

This document also serves as the wilderness review for the Arctic Refuge south
of the "1002" area and the existing Arctic Wilderness. Section 1317 of the
Alaska Lands Act directs the Secretary to review all non-wilderness lands in
the refuge as to their suitability for inclusion in the National Wilderness
Preservation System, and report his findings to the President. The document
identifies lands that would be suitable for wilderness designation. Each
alternative includes a wilderness recommendation based on this evaluation and
the management directions of the alternative.

In addition to the above requirements, a comprehensive conservation plan is
needed to:

o ensure that national policy direction is incorporated in the
management of the refuge;

o provide a systematic process for making and documenting refuge
decisions;

o establish broad management strategies for refuge management programs
and activities;

o provide continuity in the management of the refuge;

o provide a basis for budget requests; and

o provide a basis for evaluating accomplishments.



OVERVIEW OF THE REFUGE

Alaska's arctic region has generated interest and concerns for Americans since
the early 1900s. Robert Marshall, a nationally known Alaska explorer and
conservationist, first pleaded that much of northern Alaska should be set
aside and protected. The federal government was interested in the arctic in
part because of its oil potential. On January 22, 1943, the Department of
Interior issued Public Land Order (PLO) 82, which withdrew more than

98 million acres (40 million ha) in northern and southeastern Alaska. All of
the lands north of the crest of the Brooks Range between Cape Lisburne and
Canada were closed to all forms of appropriation under the public lands laws,
including the mining and mineral leasing laws. The order was issued to assist
the war effort, ensuring that federal oil and gas exploratory activities
undertaken in the state could proceed without complicationms.

In 1949, while the Navy was searching for oil and gas, the National Park
Service began a survey of Alaska's recreational potential. In 1954, after
surveying the eastern Brooks Range, George L. Collins and Lowell Sumner of the
National Park Service recommended that the northeast corner of Alaska be
preserved for its wildlife, wilderness, recreational, scientific and cultural
values. They further recommended that the area be an international park, to
include contiguous lands between the Alaska-Canada border and the MacKenzie
Delta. Nationally prominent conservationists, including A. Starker Leopold,
Olaus Murie, and Howard Zahniser, supported this idea and began to work to
establish an arctic wilderness reserve in northeastern Alaska.

During the ne7t seven years there ensued a political struggle over the future
of the area.?’ While there was considerable support for protecting the

area, there was strong opposition to the arctic wilderness proposal from those
concerned with future industrial development in the territory. The oil
industry and those branches of government responsible for energy development
already recognized the oil and gas potential of the area. Among
conservationists and federal representatives there was some disagreement over
which agency should manage the land. It was ultimately agreed that Fish and
Wildlife Service management should be sought.

On December 9, 1960, Secretary of the Interior Fred A. Seaton signed two
public land orders. Public Land Order 2214 set aside 8.9 million acres

(3.6 million ha) as the Arctic National Wildlife Range, and withdrew the area
from all forms of appropriation under the public land laws, including the
mining but not the mineral leasing laws. The second order, Public Land

Order 2215, revoked Public Land Order 82 of 1943. The Arctic National
Wildlife Range thus became a part of the National Wildlife Refuge System,
managed by the U.S. Fish and Wildlife Service. The refuge system includes
over 430 units in 49 states, with 16 refuges in Alaska (Figure 1).

In 1971, Congress enacted the Alaska Native Claims Settlement Act (ANCSA;
88 Stat. 688). Under the provisions of this statute, the Secretary of
Interior proposed 3.7 million acres (1.5 million ha) be added to the existing

2/l'-‘or a detailed history of the establishment of the original refuge, see
Spencer, Naske and Carnahan, 1979, National wildlife refuges of Alaska. A
historical perspective. Part I.



National wildlife refuges in Alaska.

Figure 1.
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Arctic National Wildlife Range. The proposal included all navigable waters,
as well as a 3-mile wide (5-km) strip lying off the coastline of the existing
wildlife range. (This proposal was incorporated into the Section 204(c)
withdrawals noted below.) Under Section 14(a) of the Alaska Native Claims
Settlement Act (and Section 1431(g) of the Alaska Lands Act), the Kaktovik
Inupiat Corporation was given entitlement to the surface estate of about
92,000 acres (37,000 ha) in the refuge. The subsurface estate for the area
was subsequently conveyed to the Arctic Slope Regional Corporation (ASRC) in
1983, 1984 and 1986 pursuant to a land exchange agreement.

On November 16, 1978, the Secretary of Interior invoked his emergency
withdrawal powers under Section 204(e) of the Federal Land Policy Management
Act (FLPMA; 90 Stat. 2743) and withdrew approximately 110 million acres

(45 million ha) throughout Alaska. These lands were withdrawn, subject to
valid existing rights, for three years from settlement, location, entry, and
selection under the public land laws. The intent of this withdrawal was to
protect Congress' options for national interest lands legislation.

Fifteen months later, in February 1980, the Secretary of Interior withdrew
approximately 37.6 million acres (15.2 million ha) throughout Alaska as
national wildlife refuges under Section 204(c) of the Federal Land Policy
Management Act. Approximately 9.5 million acres (3.8 million ha) of this
withdrawal was to be added to the Arctic National Wildlife Refuge.

In December 1980, Congress enacted the Alaska National Interest Lands
Conservation Act (Alaska Lands Actj 94 Stat. 2371). This act, among other
things, redesignated the original 8.9 million-acre (3.6-million ha) Arctic
National Wildlife Range as the Arctic National Wildlife Refuge. All the
lands, waters, interests and whatever submerged lands, if any, that were
retained in federal ownership at the time of statehood were included in the
refuge. The Alaska Lands Act added to the original refuge about 9.1 million
acres (3.7 million ha) of adjoining public lands west to the Trans-Alaska
Pipeline and south to the Yukon Flats National Wildlife Refuge. The Sheenjek,
Wind and Ivishak rivers were designated as wild rivers. An area of about

8 million acres (3 million ha), comprising most of the original refuge, was
designated as wilderness, while about 1.5 million acres (607,000 ha) on the
arctic coastal plain was opened under Section 1002 to a limited surface
exploration program for oil and gas. Leasing, development and production of
0il and gas in the refuge were prohibited under Section 1003--these activities
will require further congressional action before they can occur.

About 1.3 million acres (526,000 ha) selected by the State of Alaska in the
southeast corner of the refuge, surrounded on three sides by refuge lands, was
not included in the expansion under the Alaska Lands Act. On September 29,
1983, the State relinquished the area under Section 906(£)(2) of the Alaska
Lands Act. On October 20, 1983, the Secretary of Interior accepted the
State's relinquishment of 971,000 acres (393,000 ha) and proclaimed them part
of the Arctic Refuge pursuant to Section 1302(i) of the Alaska Lands Act. The
other 325,000 acres (132,000 ha) were determined by the Bureau of Land
Management (BLM) to be an invalid selection and were not eligible for addition
to the refuge under this section.



The Arctic Refuge encompasses about 19,6 million acres (7.9 million ha) of
land in northeastern Alaska--an area almost as large as all of New England.
The refuge is bordered on the west by the Trans-Alaska pipeline corridor, on
the south by Venetie-Arctic Village lands and Yukon Flats National Wildlife
Refuge, on the east by Canada, and on the north by the Beaufort Sea

(Figure 2). Fairbanks, the largest city near the refuge, is about 180 air
miles (290 km) south of the refuge boundary. Two villages, Kaktovik on Barter
Island and Arctic Village on the south slope of the Brooks Range, are located
immediately adjacent to the refuge.

The Arctic Refuge is the most northerly unit, and the second largest, in the
National Wildlife Refuge System. The refuge is the only area where people may
practicably travel on foot or by boat and traverse a full rang- of boreal
forest, mountain, and north slope landscapes and habitats because of the close
proximity of the arctic coast and mountains. The four tallest peaks in the
Brooks Range, and the largest number of glaciers, occur here. The northern
slope descends to the Beaufort Sea and a series of barrier islands and lagoons
on the coast. The valley slopes are dotted with lakes, sloughs and wetlands.
Groves of stunted black spruce grade into tall dense spruce forests in the
Porcupine River area in the southeastern portion of the refuge.

The refuge includes fish and wildlife species common to arctic and subarctic
Alaska. Portions of the key calving ground for the Porcupine caribou herd,
one of the largest in Alaska, and critical habitat for the endangered
peregrine falcon are found here. Polar bear den on refuge land. Other
wildlife species found in the refuge include snow goose, tundra swan, golden
eagle, snowy owl, gyrfalcon, muskox (reintroduced into the refuge), Dall
sheep, brown and black bear, wolf, wolverine, arctic fox, lynx, marten,
snowshoe hare, and moose. Arctic grayling, lake trout, arctic char, chum,
chinook, coho and pink salmon, whitefish, northern pike, burbot and arctic cod
are found in the area's waters. The waters offshore of the refuge harbor
summering bowhead whales, and the coastal lagoons provide year-round habitat
for polar bear and ringed and bearded seals.

PURPOSES OF THE ARCTIC REFUGE

Section 303(2)(B) of the Alaska Lands Act sets forth the following major
purposes for which the Arctic National Wildlife Refuge was established and
shall be managed:

(i) to conserve fish and wildlife populations and habitats in their
natural diversity including, but not limited to, the Porcupine caribou
herd (including the participation in coordinated ecological studies and
management of this herd and the Western Arctic caribou herd), polar bears,
grizzly bears, muskox, Dall sheep, wolves, wolverines, snow geese,
peregrine falcons and other migratory birds and Arctic char and grayling;

(ii) to fulfill the international treaty obligations of the United States
with respect to fish and wildlife and their habitats;

(iii) to provide, in a manner consistent with purposes set forth in
subparagraphs (i) and (ii), the opportunity for continued subsistence uses
by local residents; and
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(iv) to ensure, to the maximum extent practicable and in a manner
consistent with the purposes set forth in subparagraph (i), water quality
and necessary water quantity within the refuge.

LEGAL CONTEXT

The Service manages national wildlife refuges pursuant to various legal and
administrative requirements. The principal treaties and federal statutes that
affect planning for and management of Arctic Refuge are briefly discussed
below. Regulations that implement these laws are found in Title 50 of the
U.S. Code of Federal Regulations (50 CFR).

Treaties

Several international treaties affect how the Service manages Arctic Refuge.
Among these are treaties with Canada, Denmark, Mexico, Norway, Japan and the
USSR, and the Convention on Nature Protection and Wildlife Conservation in the
Western Hemisphere. These treaties are summarized in Appendix J. The
treaties differ in emphasis and species of primary concern but collectively
provide guidelines for identifying and protecting important habitats and
ecosystems, and protecting and managing individual species.

Treaties for migratory bird protection include management provisions such as:
(1) prohibiting disturbance of nesting colonies; (2) allowing the
establishment of seasons for the taking of birds and collection of their eggs
by "indigenous inhabitants" of Alaska for their own nutritional and other
essential needs; (3) directing each nation to undertake, to the maximum extent
possible, measures necessary to protect and enhance migratory bird
environments and prevent and abate pollution or detrimental alteration of
their habitats; (4) requiring each nation to provide immediate notification to
the others when pollution or destruction of habitats occurs or is expected;
(5) stipulating that each nation shall, to the extent possible, establish
preserves, refuges, protected areas, and facilities for migratory birds and
their habitats and manage them to preserve and restore natural ecosystems; and
(6) providing that protective measures under the treaty may be applied to
species and subspecies not listed in the specific convention, but which belong
to one of the families containing listed species. Of the migratory bird
species of concern in the treaties, those that use Arctic Refuge include
loons, swans, geese, ducks, hawks, eagles, harriers, ospreys, falcons, cranes,
plovers, sandpipers, jaegers, gulls, terns, owls, and passerines.

Free passage of salmon and other migratory fish species that spawn in Canadian
waters is provided for on the Porcupine River under the Treaty of Washington.

The polar bear treaty recognizes the responsibilities of the circumpolar
countries for coordination of actions to protect polar bear. The treaty
commits the nations to manage polar bear populations in accordance with sound
conservation practices; prohibits hunting, killing, and capturing polar bear
except for limited purposes and by limited methods; and commits all the
parties to protect the ecosystems of polar bear, especially denning and
feeding areas and migration corridors.



International Agreements

On July 17, 1987 an international agreement for management of the Porcupine
caribou herd was signed between the governments of the United States and
Canada. The State of Alaska, Canadian Territorial governments, and local
users also participated in the development of this agreement. The purpose of
the agreement is to facilitate U.S./Canadian cooperation and coordination of
programs and activities aimed at long-term conservation of the Porcupine
caribou herd. The agreement will ensure that the Porcupine herd, its habitat,
and interests of users of the herd are given effective consideration in
evaluating proposed activities within the range of the herd. All activities
having a potential impact on the conservation of the Porcupine caribou herd or
its habitat will be subject to impact assessment and review and may require
mitigation under the agreement.

The agreement establishes an eight-member international Porcupine Caribou
Board, made up of four members from each country, to make recommendations and
provide advice on those aspects of conservation of the Porcupine caribou herd
that require international coordination. The Board will serve as a means of
exchanging information on and facilitating cooperative planning for the herd
through its range.

Federal Legislation

National Wildlife Refuge System Administration Act of 1966

This act provides general guidelines and directives for administering and
managing all areas in the National Wildlife Refuge system, and further
provides that the system be administered by the Secretary of Interior through
the Fish and Wildlife Service. It defines key terms, establishes criteria for
opening refuges to migratory bird hunting, and procedures for divestiture of
lands. The law also establishes the general standard of "compatibility,"
requiring that uses of refuge lands must be determined to be compatible with
the purposes for which individual refuges were established.

Alaska Native Claims Settlement Act of 1971 (Native Claims Act)

The purpose of this act was to provide for "a fair and just settlement of all
claims by Natives and Native groups of Alaska, based on aboriginal land
claims.” The law provided for grants of land and money and the establishment
of Native corporations to maintain the economic affairs of Native
organizations. Under Section 14(a) the Kaktovik Inupiat Corporation was
conveyed the surface estate, with several stipulations, to about 69,000 acres
(28,000 ha) along the arctic coast. These lands lie north of and are
surrounded by the '"1002" area. Under Section 22(g), however, refuge lands
conveyed to the village corporations remain subject to the laws and
regulations governing use and development of the refuge. Section 17(b) of the
Act provided for public easements across Native lands for access to federal
lands.



Alaska National Interest Lands Conservation Act of 1980 (Alaska Lands Act)

In addition to amending the Alaska Native Claims Settlement Act and the Alaska
Statehood Act, the Alaska Lands Act expanded the federal conservation system
throughout the state (including refuges, parks, forests, wilderness areas, and
wild and scenic rivers). With respect to national wildlife refuges, the
Alaska Lands Act sets forth the purposes of the refuges, defines objectives
and provisions for planning and management, and authorizes studies and
programs related to wildlife and wildland resources, commodity resources, and
recreational and economic uses {such as oil and gas exploration and
development, subsistence opportunities, access, and transportation and utility
systems). Section 1002 of the Act required an assessment of the resources of
the coastal plain of the Arctic Refuge. Specifically, Section 1002(c)
required a comprehensive baseline study of the fish, wildlife and habitat
resources of the coastal plain. Section 1002(d)-(g) required the development,
implementation and administration of an oil and gas exploration program.
Section 1002(h) required the Secretary of Interior to submit a report to
Congress on the oil and gas potential of the coastal plain, the impacts of
development, and recommendations on whether or not further explora.ion and
development should be authorized. This report was submitted to Congress on
June 1, 1987.

Wilderness Act of 1964

This act established the National Wilderness Preservation System and
prescribed policy for wilderness management. In 1980, Congress designated
about 42% of the Arctic Refuge (8 million acres or 3.2 million ha) as
wilderness in Section 702(3) of the Alaska Lands Act.

Wild and Scenic Rivers Act of 1968

This act established the National Wild and Scenic Rivers System, classifying
rivers as either wild, scenic or recreational. It authorized the Secretary of
Interior to study areas and submit proposals to the President and the Congress
for addition to the system. The statute states that the rivers shall be
administered in such a manner as to protect and enhance their values; water
resource projects are restricted. Under the Alaska Lands Act the minerals in
lands within one-half mile (0.8 km) of the designated river banks (subject to
valid existing rights), are withdrawn from any form of appropriation under the
mining laws and the mineral leasing laws. Section 602 of the Alaska Lands Act
designated the Ivishak, upper Sheenjek, and Wind rivers as national wild
rivers. This document defines the river corridors and provides management
directions for lands within the corridors.

National Environmental Policy Act of 1969 (NEPA)

This act requires that federal agencies carefully analyze impacts prior to
taking major federal actions that may significantly affect the quality of the
human environment. A range of alternatives exists for managing the Arctic
Refuge, some of which would meet this criterion. This planning process,
therefore, is subject to the Act's requirements.



Endangered Species Act of 1973, as amended

This act provides for the conservation of threatened and endangered species of
fish, wildlife, and plants by federal action. The act,-among other
provisions, authorizes the determination and listing of endangered and
threatened species and the habitat critical to those species; prohibits
unauthorized taking, possession, sale, transport, etc., of endangered species;
and provides authority to acquire lands for the conservation of listed
species. Section 7 of the act requires federal agencies to ensure that any
action authorized, funded, or carried out by them does not jeopardize the
continued existence of listed species or modify their critical habitat.

Antiquities Act, Archeological Resources Protection Act, the National
Historic Preservation Act of 1966, as amended, and the American Indian
Religious Freedom Act

These laws make reference to cultural resources or govern management of
cultural resources on federal lands. The various historic preservation laws
generally do the following: (1) vest ownership of historic and prehistoric
properties and of materials collected from such sites with the state and
federal governments; (2) protect archeological and historic sites from
unauthorized disturbance and prescribe penalties for individuals who damage
(or collect from) such sites; (3) mandate the inventory and evaluation of all
sites on government owned and managed lands; (4) require that all projects
with state or federal involvement be conducted in such a way as to protect any
significant cultural resources that may be present (which includes, but is not
limited, to conducting archeological surveys, site evaluations, and, if
necessary, mitigation of adverse impacts on such resources); and (5) protect
and preserve the rights of American Indians (including Eskimos and Aleuts) to
believe, express and practice their traditional religion.

THE ARCTIC REFUGE PLANNING PROCESS

Legal and Administrative Planning Requirements

Section 304(g) of the Alaska Lands Act sets forth standards to be achieved in
the development of comprehensive conservation plans for national wildlife
refuges in Alaska. Specifically, prior to developing a plan for any refuge,
the Secretary of the Interior is required to identify and describe:

(A) the populations and habitats of the fish and wildlife resources of
the refuge;

(B) the special values of the refuge, as well as any other archeological,
cultural, ecological, geological, historical, paleontological, scenic, or
wilderness value of the refuge;

(C) areas within the refuge that are suitable for use as administrative
sites or visitor facilities, or for visitor services, as provided for in
sections 1305 and 1306 of this Act;

(D) present and potential requirements for access with respect to the
refuge, as provided for in Title XIj and
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(E) significant problems which may adversely affect the populations and
habitats of fish and wildlife identified and described under subparagraph

(4).
Additionally, each plan shall:

(A)... based upon the identifications and the descriptions required ...
[as noted abovel-

(i) designate areas within the refuge according to their respective
resources and values}

(ii) specify the programs for conserving fish and wildlife and the
programs relating to maintaining the values referred to in paragraph
(2)(B), proposed to be implemented with such areas; and

(1ii) specify the uses within each such area which may be compatible
with the major purposes of the refuge; and

(B) set forth those opportunities which will be provided within the refuge
for fish and wildlife-oriented recreation, ecological research,
environmental education and interpretation of refuge resources and values,
if such recreation, research, education, and interpretation is compatible
with the purposes of the refuge.

In preparing the plans the Secretary is required to ensure adequate
interagency coordination and public participation. Specifically, interested
and affected parties such as state agencies, Native corporations, and
residents of local villages and political subdivisions must be provided
opportunities to present their views. Further, prior to adopting a plan the
Secretary is required to issue notice of its availability in the Federal
Register, make copies available in regional offices of the Fish and Wildlife
Service throughout the U.S., and provide opportunity for public review and
comment .

Finally, Section 1317 of the Alaska Lands Act requires the Secretary to
conduct a wilderness review, consistent with provisions of the Wilderness Act,
of all refuge lands in Alaska not already designated as wilderness. Based on
this review and public comment, the Secretary is to forward recommendations to
the President, who in turn makes recommendations to the Congress regarding any
lands considered suitable for addition to the National Wilderness Preservation
System.

The Planning Process

The planning process used to develop the comprehensive conservation plan for
Arctic Refuge was designed to fulfill the legal mandates cited above as well
as the administrative requirements pertaining to all units of the National
Wildlife Refuge System. Each plan alternative was developed to represent a
long-range strategy and a broad framework for management and use of refuge
resources. The foundation upon which the alternatives were developed and
evaluated was provided by the refuge's resources and values, by the purposes
of the refuge set forth in the Alaska Lands Act, by other laws and regulations
governing administration and management of the refuge system, and by the

_1 1_



missions of the Fish and Wildlife Service and the National Wildlife Refuge
System. The mission of the Service is to "provide the federal leadership to
conserve, protect and enhance fish and wildlife and their habitats for the
continuing benefit of people." The mission of the refuge system is "to
provide, preserve, restore, and manage a national network of lands and waters
sufficient in size, diversity and location to meet society's needs for areas
where the widest possible spectrum of benefits associated with wildlife and
wildlands is enhanced and made available." Figure 3 shows the major steps of
the process used in developing this plan.

Wilderness Review of the 1002 Area

As explained in the NOTICE TO THE READER, the "1092" area is not included in
the wilderness review analysis in this document.2’ Management of this area

as wilderness can not be considered until Congress acts and selects one of the
five management alternatives analyzed in the 1002(h) report and the
accompanying legislative environmental impact statement. In the event
Congress selects Alternative D, the "no action" alternative in the 1002(h)
report, the area will be examined for wilderness suitability and the necessary
environmental documentation will be prepared. Under the other alternatives,
future consideration of the "1002" area as wilderness is not a factor.

IMPLEMENTATION AND REVISION OF THE COMPREHENSIVE CONSERVATION PLAN

Implementation of the proposed actions in this plan will depend upon the
availability of funds and personnel, and upon the coordination of many
governmental activities. These factors will determine the extent of
development, management and maintenance the refuge receives in any given year.

In implementing the plan the Service periodically will need to prepare
site-specific evaluations to determine whether various proposed activities or
uses are compatible with refuge purposes (unless Congress exempts the use from
the compatibility requirement). All compatibility determinations will be
reviewed by the regional office to ensure that the findings are consistent
with the Service's regional policies. A record of the compatibility
determinations will be kept on file and will be used as precedents for future
decisions on refuge uses.

Following adoption of the plan, the Service will, as necessary, undertake
detailed "management planning” to guide implementation of the plan and
operation of the refuge. In accordance with Service policy, detailed
management plans will be prepared to address specific resource and public use
management activities such as wilderness, fisheries, habicat, and recreation
management .

If and when Congress takes action on the management of the "1002" area the
Service will revise the refuge comprehensive conservation plan to incorporate
congressional directives. Management of the "1002" area may have a

a/pn analysis of the wilderness suitability of the "1002" area can be found
on pages 478-483 in the Arctic National Wildlife Refuge coastal plain
resource assessment. Final report. Baseline study of the fish, wildlife,
and their habitats. Vol. II (Garner and Reynolds, 1986).
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Figure 3. The refuge comprehensive conservation planning process.

Step

Step

Step

Step

Step

Step

Step

Step

1--PREPLANNING

Identify laws, regulations, and policles affecting refuge management
Develop analysis methods and capabilities

Prepare public involvement plan

Hold public scoping meetings

Identify management issues and concerns

o

(o]
[¢]
(o]
o

2——INVENTORY AND ANALYSIS

Identify and compile resource information needed for planning
Describe the physical, biological, economic, and social environments
Establish data base

Determine capability of resources to respond to issues and concerns

0o 0 0o

3--FORMULATE MANAGEMENT ALTERNATIVES

0 Develop management categories with specific management strategies and
allowed uses

o Apply management categories to “homogeneous” areas of the refuge

o Develop refuge-wide management alternatives using various mixes of
management categories

o Determine management emphases of each alternmative

4-—EVALUATION OF ALTERNATIVES

o Evaluate the effects of implementing each alternative on the
physical, biological, and human environments

o Evaluate the ability of each alternative to achieve refuge purposes
and resolve issues and concerns

o Identify changes from baseline resource information

5—PLAN SELECTION

o Select a preferred alternative

o Prepare and distribute a draft plan describing the alternatives and
their expected effects i1f implemented

o Provide opportunities for public review and comment

6—SELECT COMPREHENSIVE CONSERVATION PLAN

o Review and evaluate public comments received on the draft plan

o Prepare and distribute a final plan that responds to public comments

o Publish a Record of Decision no sooner than 45 days following
publication of the final plan

7--PLAN IMPLEMENTATION

o With appropriate state and public involvement, prepare a detailed
management plan(s) identifying specific actions necessary to implement
the comprehensive counservation plan and achieve its goals and
objectives

o Begin implementing the plan

8~--PERIODIC UPDATING OF THE COMPREHENSIVE CONSERVATION PLAN

o Every three to filve years solicit public comments

o Review all local, state and federal recommendations, scientific data,
and other information to update the plan as needed

0 Make minor changes as an appendix to the plan after appropriate public
review and approval by the regional director, with notification to the
affected agencies and individuals

o Make major changes by golng through the refuge comprehensive

conservation planning process
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significant bearing on management of the rest of the refuge (e.g., on the need
for transportation and utility corridors, air and water quality, fish and
wildlife management). If necessary, major revisions outside the "1002" area
will be made in the plan following the National Environmental Policy Act
process (see below).

As knowledge of the refuge's resources and users improves, other changes in
the plan's management directions may be required. The refuge's fish and
wildlife populations, user groups, adjacent land uses and other management
considerations change with time--often in unforeseen ways. Problems also may
be encountered in trying to implement the plan.

Consequently, the Service will periodically review and revise portions of the
plan. Most of the resulting changes will "fine~tune" the plan. These changzes
will not require modification of this document--minor changes will be
addressed in the more detailed refuge management plans and annual work plan
advices. Only if a significant change is required in the management of the
refuge will it become necessary to change the plan. For example, a revision
of the plan would become necessary if a change is proposed in management that
would cause major biological or socioceconomic impacts, or that would result in
significant controversy (as evidenced by a substantial dispute regarding the
size, nature, or effect of a major federal action).

To enable refuge users, adjacent landowners, local, state and federal
agencies, and other interested parties to express their views on how the
refuge is being managed, the Service will periodically hold meetings, or use
other techniques such as comment cards and surveys, to solicit comments for
evaluation purposes. By encouraging continuing public input in the management
of the refuge the Service will be better able to serve the public, to
determine potential problems before they occur, and to take immediate action
to resolve existing problems.

Every three to five years the Service will review staff recommendations,
public comments, local and state government recommendations, and research
studies, amoung other sources, to determine if revisions to the plan are
necessary. Minor revisions to the plan will be attached as appendices to the
plan after appropriate public review and approval by the Service's regional
director, with any affected and/or interested parties notified of proposed
changes prior to their approval and implementation. If a major change is
proposed in the management of the refuge, such as changing management of an
area from minimal management to intensive management or modifying what uses
would be permitted or prohibited within a given management category, public
involvement will be sought and new environmental assessments/environmental
impact statements may be necessary. This process would be subject to the
requirements of the National Environmental Policy Act. Preparation of a new
environmental impact statement would include full public participation in
accordance with the National Environmental Policy Act and the Alaska Lands
Act. A full review and updating of the plan, subject to the requirements of
the National Environmental Policy Act and including full public involvement,
will occur every 10 to 15 years, more frequently if necessary.

~14~



S3ANSSI 40 NOILVYOIHILNAAI i



II. IDENTIFICATION OF ISSUES

Section 304(g)(4) of the Alaska Lands Act requires the Service to consult with
appropriate state agencies and Native corporations to ensure public interests
and concerns are addressed in the plan. It also requires hearings to assure
that residents affected by the administration of the refuge have an
opportunity to present their views. Therefore, one of the first steps in the
planning process was to develop a public participation and interagency
coordination program to assist in identifying the issues that need to be
addressed in the plan, the special values of the refuge, and the significant
problems associated with the refuge.

PUBLIC INVOLVEMENT

The Service has conducted an extensive public involvement program for the
Arctic Refuge Comprehensive Conservation Plan. During the winter of
1985-1986, the Service began seeking ideas from the public on what issues
should be addressed in the comprehensive conservation plan for the refuge.
Citizens throughout the country were notified that the planning process had
begun through newspaper advertisements, a notice in the Federal Register, and
letters; interested citizens were requested to send in their comments and
concerns for the Arctic Refuge plan. In addition, a refuge planning
consultation committee, consisting of a variety of interest groups, was formed
and their input solicited.

Beginning in February of 1986, refuge and planning staff met with residents of
Kaktovik (February 11, 1986), Arctic Village (March 18, 1986), and Fort Yukon
(March 20, 1986) to learn about local issues. Community leaders and other
interested residents expressed their major concerns for refuge planning.
Public meetings were also held in Anchorage (April 3, 1986) and Fairbanks
(April 9 and June 3, 1986).

In November of 1986, the planning team identified six management alternatives
for the refuge and presented them to the consultation committee in Fairbanks.
Following that meeting a workbook including all six alternatives was prepared
and mailed to everyone on the refuge mailing list in January of 1987. The
public was asked to comment on this range of alternatives and suggest other
possible strategies for managing the refuge. The 162 responses received from
the public are summarized in Table 1.

As a result of these public involvement efforts, the original range of
alternatives prepared in November of 1986 was augmented with two additional
alternatives using the moderate and intensive management categories.

The Service also held a series of workshops in Fairbanks (1/20/87), Anchorage
(1/22/87), Arctic Village (2/10/87), Fort Yukon (2/11/87), and Kaktovik
(2/19/87) to solicit comments on the proposed alternatives, and give the
public an opportunity to express any concerns they might have about management
of the refuge. A total of 140 individuals participated in these workshops.
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Table 1. Public response to the workbook management alternatives.=

Written Comments on Workbooks From:

Organizations Individuals Individuals

Workbook Alternatives: and Groups (Alaska) (Lower 48) Total
A--The Current Situation - 12 - 12
B--All Wilderness - 12 2 14
C--49% Wilderness - 1 - 1
D--74% Wilderness - 1 - 1
E--90% Wilderness - 4 - 4
F~-The Last Great Wilderness 7 49 53 109
No Preference Stated 6 11 4 21
Total 13 90 59 162

E/The alternatives in this table do not correspond to the alternatives
included in this plan. The table summarizes the public response to a
preliminary set of alternatives developed early in the planning process.

With the exception of Arctic Village--where villagers strongly supported the
"last great wilderness alternative"--most workshop participants raised many
points for discussion but did not endorse a particular alternative. A summary
of the information and opinions expressed at all five workshops and in the
public response to the workbook was prepared and mailed to all interested
parties in June of 1987. Copies of both the original and supplemental
workbooks, as well as the workshop/workbook summary, are on file in the
Service's regional office in Anchorage.

The planning team met with Alaska Department of Fish and Game personnel in
Fairbanks in January of 1987 to gather additional resource information and
discuss their concerns about the refuge plan. At the request of the Alaska
Senate Natural Resources Committee, the planning team gave a presentation on
the alternatives in Juneau on February of 1987. A presentation also was made
to the Anchorage Sierra Club's local chapter at their meeting in May of 1987.

PUBLIC CONCERNS

A summary of the information provided by those who participated in the public
involvement process follows. In evaluating the input received, an attempt was
made to summarize the concerns expressed by the public relative to management
of the refuge and to identify the important issues for the Arctic Refuge which
can be addressed in the comprehensive conservation plan.

Major issues and concerns identified were: fish and wildlife resources;
subsistence; wilderness; oil and gas activities; access and transportation;
recreation; research; Native allotments and inholdings; land exchanges;
cabins} refuge management; and the refuge planning process.

Fish and Wildlife Resources of National and Internmational Concern

There seems to be a consensus that the fish, wildlife, and habitats of the
Arctic Refuge are extraordinary assets, the 'crown jewels" of the refuge
system. State and local governments, conservation groups, hunters, anglers,
guides, backpackers, floaters, outfitters, Native corporations, the oil and
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gas industry, and people throughout the nation attested to the importance of
protecting these outstanding fish and wildlife resources. The degree of
protection necessary for refuge fish and wildlife, and their habitats, is
probably the most difficult issue the Service must address in the plan.

Local residents from all the communities commented more frequently on
protecting the Porcupine caribou herd, which provides one of the mainstays of
their subsistence lifestyle, than on any other refuge resource. They were
extremely concerned about the potential effects of nonlocal people and oil and
gas activities on the herd. Residents stated that the caribou are as much a
Canadian resource as a U.S. resource. The Service was urged to develop the
plan in cooperation with the Canadian government to ensure that the herd is
properly managed. A few individuals suggested that better coordination with
the Canadians was needed and that this plan should provide a logical framework
toward that effort.

The conservation groups desire a high degree of protection for the entire
Arctic Refuge. One group wishes to propose the entire refuge as an
international biosphere, because of the uniqueness of the Arctic Refuge's
ecosystems. Others pointed out that people all over the world expend great
efforts and amounts of money to travel to the refuge to study and experience
its natural resources.

The oil and gas industry expressed the fear that many resource users would
advocate levels of protection that would conflict with development interests,
particularly where the "1002" coastal plain area was concerned. The industry
representatives urged that all interests work closely with the Service through
the planning process so that petroleum resources of the coastal plain can be
developed without harm to refuge resources. They stressed the importance of
the oil and gas resources of the north slope to the national security and
state economy.

Subsistence

Local residents emphasized the importance of their being able to continue
hunting and fishing in their traditional use areas. Local people were
concerned that recreational and economic uses or activities by nonlocal people
would disturb wildlife and affect their hunting. Most people in the local
communities did not want to see increased sport hunting on the refuge. They
stressed repeatedly that subsistence activities were essential to their way of
life, providing their main sources of food. The importance local residents
attributed to subsistence influenced their comments on other issues--
attitudes toward access, recreation uses, hunting, fishing, oil and gas
development, land exchanges, and wilderness were often expressed in terms of
their effects on the opportunities for rural residents to continue their
subsistence activities. In Kaktovik, there was interest in allowing local
hunters to harvest some of the reestablished muskox population. In Arctic
Village, residents requested clarification on whether caribou fences were
considered traditional use. Fort Yukon residents questioned the Service's
ability to assure their subsistence priority over sport harvests by

outsiders. Trapping was a focal point of discussion in Fort Yukon. Concerns
were expressed regarding trespass by nonlocal people on lands with traditional
traplines, cataloging of traditional traplines, and depletion of furbearers.
In Fairbanks support for continued subsistence use was also expressed.
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Wilderness

Local residents were divided in their opinions about wilderness: Arctic
Village residents generally were fairly positive in their comments, so long as
wilderness didn't interfere with their subsistence activities, while Kaktovik
and Fort Yukon residents generally were negative. Some residents were
concerned that their activities and use of refuge resources might be
restricted by wilderness designation. Clarification was requested on whether
wilderness designation would restrict access to Native allotments. Questions
were also asked whether there were differences between a wilderness area and
other areas for animals--did wilderness areas support more animals? Some
local people did not like that "nonlocals" were able to decide and recommend
which areas could be wilderness. Some people voiced concern that they might
not be able to change the wilderness status in the future. Other residents
supported wilderness designation because it would preclude commercial
activities and development, thereby protecting the fish and wildlife necessary
for subsistence. In Fort Yukon, some people were interested in what effect
wilderness designation would have on their options for new or wider
caterpillar and trapping trails. Residents were also concerned that efforts
by conservation groups to designate additional wilderness would only draw more
attention to Arctic Refuge, which would advertise its recreational
opportunities - to the detriment of the local residents.

In both Anchorage and Fairbanks, all of the conservation groups and numerous
individuals supported designating additional portions or the entire refuge as
wilderness. They stated that Arctic Refuge presents a unique opportunity to
protect wildlife and the arctic environment through wilderness designation.
Some individuals were concerned about the effects of increased air traffic on
the refuge's wilderness values. Several people recommended the Service limit
group sizes and access points to protect wilderness resources. Opposition was
also voiced to the Service allowing construction of public use facilities,
such as campgrounds, trails, and bridges, because these facilities would
encourage additional recreational use and degrade the wilderness qualities of
the refuge.

The Alaska 0il and Gas Association noted its concern about proposals for
designating additional large areas of wilderness in refuges. They stated that
it is essential to the nation that the plan contain options for surface access
and transportation needs.

0il and Gas Activities

0il and gas activities and the Alaska Lands Act Section 1002 studies on the
coastal plain were the most discussed topics in the the meetings and in
written comments. Opinions on oil and gas development on the refuge varied
from total opposition to strong support. In the local communities there was a
mixed reaction to oil and gas activities--Kaktovik residents generally were
not opposed to oil and gas development, and believed there would be some
economic benefits, while Arctic Village residents were strongly opposed to any
economic development. The primary concern expressed in the local communities
was that oil and gas activities would adversely affect fish, wildlife, and
water quality. Village residents were concerned that an influx of oil and gas
workers would increase competition for resources and change their way of

life. There was special interest in the possible negative impacts on the
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Porcupine caribou herd. Several people asked questions relating to the
Service's (then) pending "Arctic National Wildlife Refuge, Alaska, coastal
plain resource assessment-report and recommendation to the Congress of the
United States and Final Legislative Environmental Impact Statement,"
(hereafter referred to as the Section 1002(h) report) and what it meant to the
refuge and the planning process. There were several requests for the

Section 1002(h) report and the results of the seismic studies on the coastal
plain.

Opposition to oil and gas leasing was expressed at all of the meetings,
particularly at the Arctic Village and Fairbanks meetings. Conservation
groups were very concerned about the prospect of oil and gas leasing on the
coastal plain, and were opposed to leasing both within the "1002" area and
anywhere else in the refuge. They stated that oil and gas activities are
incompatible with the purposes of the refuge and, in view of current low oil
prices, not needed. The Service was urged not to "rubber-stamp” permits for
helicopter overflights associated with oil and gas activities because of their
negative impacts on wildlife.

0il and gas industry representatives expressed strong support for opening the
coastal plain to leasing and urged the Service to consider the importance of
oil and gas resources to the nation's energy supplies and security and the
economy of Alaska. They pointed out that the "1002" area is a relatively
small portion of the refuge and that development there would have little
effect on the refuge as a whole. They cited the industry's past record of
developing oil and gas resources (offshore and at Prudhoe Bay) without harming
fish and wildlife. It was noted that because the coastal plain has been used
by humans for centuries, it cannot be considered pristine.

The State of Alaska recommended that the Service should maintain opportunities
for on-shore support facilities for offshore oil and gas, and maintain
opportunities for geological and geophysical exploration throughout the
non-1002 portions of the refuge. The State also urged that the plan
acknowledge new geophysical data which suggests that the subsurface of the
existing wilderness area east of the "1002" area has oil and gas potential.

(Additional comments on the question of o0il and gas activities on the "1002"
coastal plain area can be found in the 1002(h) report (Clough, Patton and
Christiansen, 1987).)

Access and Transportation

Local residents often spoke of the need for continued use of snowmachines,
motorboats, and three-wheelers for access to private lands and to their
traditional hunting and fishing areas. Some people wanted to be able to build
roads to and within their allotments, but also wanted to ensure that nonlocal
people would not be able to use them. Many local residents opposed aircraft
and helicopter use in the refuge, saying that planes made hunting too easy for
nonlocal sport hunters, and helicopters and low flying airplanes often
harassed wildlife, particularly caribou.
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Many people expressed opposition to additional road construction because roads
would destroy fish and wildlife habitats, bring in too many people, and lead
to litter and enforcement problems. In Fairbanks the Service was urged to
assess the impacts associated with the opening of the haul road to the public;
some thought that the increased traffic on the haul road was affecting
wildlife populations, particularly caribou.

Also in Fairbanks it was pointed out that the Service should coordinate with

the Bureau of Land Management (BLM), and give input for their ongoing utility
corridor land use plan. It was further suggested that the Service ask BLM to
delay their plan until the Yukon Flats and Arctic Refuge plans were completed.

Some of the conservation groups suggested that specific areas be zoned for
aircraft landing areas and flight corridors. There were individuals who
recommended that the Service begin to control numbers of aircraft and minimum
flight altitudes as well. At all of the meetings the Service was urged to
closely control access into key fish and wildlife habitats, such as Atigun
Canyon. People suggested that some rivers and alpine lakes be closed to
motorboat use. Others stated that the entire refuge should be closed to
all-terrain vehicles.

The Resource Development Council of Alaska urged that the plan not preclude
any access opportunities to inholdings or adjacent lands. O0il and gas support
industry representatives asked the Service to make provisions for additional
access, primarily through utility and transportation corridors.

Recreation

Local residents interpreted recreation as use of the refuge by people who
lived outside the local area. Many comments focused on sport hunters and
anglers taking food that local people would otherwise use. There were also
complaints about "outsiders" causing litter and waste problems. Some local
residents had no problem with hikers and river floaters being in the vicinity
of their communities, but voiced concern that the numbers of recreational
users could increase to the point that they would interfere with subsistence
activities.

In Fairbanks several people stated that the number of recreational users in
the refuge is already too high. They advocated that the Service begin
gathering detailed data on refuge use, and begin limiting group size and
duration of stay.

Research

In the local communities people felt that Service wildlife studies,
particularly telemetry studies, were adversely impacting animals. Many people
felt that survey flights by refuge staff and tracking of caribou were causing
much disturbance to wildlife. Fort Yukon residents were especially concerned
about caribou calf mortality from darting and collaring. Several individuals
asserted that they had to travel farther to hunt caribou because of increased
aircraft traffic associated with refuge studies.
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People in Fort Yukon and Fairbanks urged that the plan allow for continued
access and educational research opportunities within the refuge, particularly
geological studies. The Alaska Geological Society also urged the Service to
keep Arctic Refuge open to surface geological studies.

Native Allotments and Inholdings

People in the villages were interested in how the refuge plan would affect
access to and use of their individual Native allotments. They wanted to be
able to use three-wheelers and other motorized vehicles to get to their land.
They also wanted to be able to build houses, roads, and make other uses of
their land. In Kaktovik residents requested that detailed land status maps be
made available. They were concerned about recreational hikers walking across
their lands and who would control user groups on refuge lands. Fort Yukon
residents were concerned that nonlocal people were flying in and trapping on
their allotments.

In Anchorage, a conservation group recommended that the Service identify and
and prioritize high value inholdings and seek to purchase them or negotiate
cooperative agreements with the owners.

Land Exchanges

Residents in all of the local communities were curious about the progress of
the Arctic Refuge land exchange and wanted to know which corporations were
participating in the negotiations. They also questioned why the land exchange
only targeted coastal plain land, not interior land.

Cabins

Several local residents stressed the importance of cabins for shelter while
hunting and trapping, but there was also opposition to providing cabins for
recreational use. Most people at the meetings were opposed to the Service
providing facilities such as developed campgrounds for public use. Many local
residents were interested in building cabins on their allotments. Some people
in Fairbanks wanted the Service to remove old guide cabins from the refuge and
totally restore the sites, while others stated it was acceptable for the
cabins to be used by refuge staff for administrative purposes.

Refuge Management

In addition to the above comments, several other comments were expressed at
the meetings on refuge management. Several oil and gas support industry
representatives recommended the Service manage the area for "multiple use."
Several were of the opinion that there was too much federal land "locked up."
People in Fort Yukon were concerned about the water quality on and off the
refuge, particularly waters which flowed past their lands. Questions were
raised in Fort Yukon regarding whether mining would be allowed in the refuge.
Several individuals pointed out the need to collect additional information on
refuge resources. In Fairbanks, a variety of questions were raised regarding
refuge management, including what types of access are allowed in the refuge;
management of fire; current restrictions or regulations on recreational use;
how much law enforcement is occurring along the pipeline corridor; and what
control the Service has over inholdings. It was noted that illegal hunting
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was occurring on the refuge, and that law enforcement efforts are generally
not adequate. The Service was also urged not to build any more administrative
facilities in the refuge.

The State of Alaska expressed several concerns about fish and wildlife
management during the planning process. The State recommended that the
Service should maintain provisions for fish and wildlife management techniques
and facilities, and maintain opportunities for subsistence, commercial, and
recreational use of fish and wildlife, including provisions for support
facilities, equipment, and access. The Citizen's Advisory Commission on
Federal Areas echoed the need for fish and wildlife management flexibility;
they suggested that minimal management would preserve wilderness values
without hindering the Service's ability to respond to changing conditions on
the refuge.

The Planning Process

In all of the communities, and particularly in Fairbanks, it was noted that
planning for the refuge was being rushed--people urged the Service to extend
the planning schedule. Many people who participated in the scoping meetings
expressed a desire to continue to be involved in planning and decisions
relating to Arctic Refuge. Several interest groups, including hunters,
fishermen, trappers, guides, conservation groups, the oil and gas industry,
and Native groups, asked to be included in planning efforts. Individuals,
particularly in local communities, expressed skepticism about whether they
could influence the decisionmakers. At each meeting the relationship of the
refuge comprehensive conservation plan to the 1002(h) report was questioned.
Several individuals were concerned that land use decisions in the refuge plan
be consistent with decisions resulting from the 1002(h) report. Conservation
groups urged the Service to integrate the "1002" area into the refuge
comprehensive conservation planning process, and not ignore it.

STATE OF ALASKA POLICY POSITION PAPER

Early in 1984 the State Conservation System Unit Coordinator's Office provided
the Service with a policy position paper for Arctic Refuge and surrounding
area. While this paper covered a broad spectrum of issues of concern to all
state agencies, most recommendations were related to management of fish and
wildlife resources. The paper identified the State's current management
policies and objectives, notes management issues, and recommended solutions.
The issues addressed range from public access to management of refuge
resources.

A liberal approach to public access was advocated by the State. All refuge
roads, trails, waterways, and aircraft landing areas that are now open should
remain so. Access by the public, private landowners and the State should not
be restricted. Seventeen aircraft access sites, eight water access sites, and
five road and trail access sites were identified by the State as being
traditional access areas. Cabins on the refuge should remain available for
public use, and should be maintained.
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The Service was requested to not rule out potential power projects in the
refuge. Areas associated with power project development and transmission
corridors should be cooperatively planned by both federal and state agencies.
Coordination with the State was also requested for any action that would
affect water quality or quantity in the refuge.

The importance of protecting key wildlife areas, such as spawning areas, salt
licks, calving or nesting areas and stream confluences, was pointed out. Any
resource exploration or development activities, or the development of refuge
facilities (such as campgrounds, trails, or roads) should be avoided in these
areas.

The State stressed its responsibilities for maintaining fish and wildlife
populations and regulating use of fish and wildlife on the refuge—-state
hunting, fishing, trapping, and access regulations all apply to Arctic

Refuge. It requested that the Service adopt management plans that are in
substantial agreement with State black bear, brown bear, wolf, caribou, Dall
sheep, moose, muskox, furbearers, small game, waterfowl, and unclassified game
management plans. Maintenance of healthy prey and predator populations was
noted to be an Alaska Department of Fish and Game responsibility. The State
also requested the Service to cooperate with the State in the development and
implementation of habitat management plans.

The State requested to maintain opportunities for implementing established
fisheries enhancement techniques, and conduct future investigations on the
refuge. Eighteen sites were listed as having potential for enhancement and
rehabilitation because of the fish species present. The agency's ability to
conduct aerial, ground, or boat surveys of fish and wildlife (including the
use of helicopters) should not be unduly restricted by cumbersome permit
requirements, It should be allowed to erect and maintain any facilities or
structures needed for fish and wildlife management. Clarification of
Section 304(d) of the Alaska Lands Act, regarding what constitutes a
significant expansion of commercial fishing activities, was also requested.

Commercial big game guiding should be allowed to continue on the refuge.
Changes in regulations that would affect the guiding industry should be
reviewed by the State Guide Board and members of the guiding industry before
being implemented.

Potential bear/human conflicts were noted to be a concern in the refuge. The
State recommended continued hunting, visitor education programs and control of
garbage and other attractants on inholdings to minimize these problems. The
impracticality of transplanting problem bears was also noted: the State will
not allow the transplant of problem bears to areas outside of the refuge
boundaries.

The Service was requested to cooperate with the State in the collection,
interpretation and dissemination of research data, statistical data, banding
and tagging records, population data, census information, harvest tabulations
and other use information for fish and wildlife in Arctic Refuge. The Service
was requested to maintain opportunities for the State to conduct research
projects on the refuge. Eight specific management and research needs ware
identified by the State.
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Regarding public information, the State stressed the Service should cooperate
with the State in preparing publications on refuge resources and their use.
These publications should explain to the public that consumptive use of fish
and wildlife are compatible with ecosystems management and will be allowed on
the refuge.

Throughout its recommendations, the State urged the Service to cooperate with
the Alaska Department of Fish and Game and other state agencies in managing
the refuge, its resources and users. The State is particularly concerned
about the management of the refuge because under State statute (AS 16.20.030)
the Arctic Refuge is included in the state's refuge system. The Service was
requested to cooperate with the State in conducting power project studies,
monitoring developments, ensuring access, managing water, historical, and fish
and wildlife resources, developing fire management plans, monitoring
subsistence use, conducting research, identifying areas where adjustments in
the refuge boundary should be made, and preparing publications about the
refuge. Working together on these and other topics would be to the benefit of
both the state and the federal governments.

MANAGEMENT CONCERNS

In addition to public involvement in identifying issues, Section 304(g) of the
Alaska Lands Act requires the Service to identify and describe significant
problems that may adversely affect refuge fish and wildlife and their
habitats. Significant potential problems identified by the planning team,
including the refuge staff, for the Arctic Refuge are discussed below.

Because the intent of Congress in establishing the conservation system units
relate to areas other than just "fish and wildlife" (i.e., recreation,
wilderness values, water, subsistence, etc.), potential problems affecting
these aspects are also identified and described. The Service identified 10
potential management concerns for the Arctic Refuge.

0il and Cas Exploration and Development on Refuge Lands

Surface geological and geophysical exploration on the Arctic Refuge coastal
plain (as regulated by 50 Code of Federal Regulations Part 37) were authorized
by Section 1002 of the Alaska Lands Act. Based on information obtained
through this exploration program and other sources, the Arctic Refuge's
coastal plain has been identified as having a high potential for significant
accumulations of oil (Clough, Patton, and Christiansen, 1987). However, the
questions of whether oil is actually present, in what quantities, and in which
areas, will remain largely unanswered without the drilling of exploratory
wells. At the present time Section 1003 of the Alaska Lands Act prohibits oil
and gas leasing, production, and any other development leading to the
production of oil and gas from the refuge. Assuming that Congress decides to
open the "1002" coastal plain area to further exploration and oil and gas
leasing occurs, problems for fish, wildlife and habitats could occur.

The possible impacts of oil and gas exploration and development on the "1002"
coastal plain area have been described in detail in Garnmer and Reynolds (1986)
and Clough, Patton and Christiansen (1987). In summary, the level of impacts
would depend upon the location and intensity of activities and degree of

development. Possible problems would result from disturbance or displacement

of wildlife from construction and operation of o0il exploration and production
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facilities, loss of habitat due to construction of oil exploration or
production facilities, increased public use due to a higher human population
in the area and improved access via roads and airstrips, loss of or severe
restrictions on subsistence hunting opportunities in the local area, and loss
of wilderness character in certain areas. If a major producing oil field is
developed, a potential major impact would be the displacement of the Porcupine
caribou herd from a portion of its calving area., O0il and gas activities also
could have a major impact on muskox, resulting in substantial displacement
from currently used habitat and a slowing of the herd's growth rate.
Emissions from a production facility, including black smoke emissions,
particulates, ozone, sulfuric and nitric oxides, heavy metals, and carbon
monoxide, could adversely affect air and water quality. One of the most
important problems will be the need for use of large quantities of water from
the coastal plain area, which has a very limited water supply.

A related potential problem involves the possible use of refuge lands for
support of offshore o0il and gas exploration and development (see the
discussion below of development and use of adjacent lands). There may be a
need to locate facilities such as support bases, pumping stations, processing
facilities, and pipelines on refuge lands to develop any offshore oil that may
be discovered. These facilities could result in a greater magnitude of
impacts than those identified for on-shore oil and gas exploration and
development. The effects of offshore oil and gas support facilities would be
part of the cumulative effects of oil and gas developments and other
developments in the region, as discussed in the 1002(h) report.

Mining Within the Refuge

Although there are currently no mining operations in production within the
refuge, there are nine active mining claims on refuge lands. The only mining
activity now occurring on the refuge is that needed to meet annual assessment
requirements, as prescribed in the Mining Law of 1872. If any of the claims
were developed, problems for refuge resources could occur. Potential problems
could include the need for access across refuge lands, wildlife disturbance in
the area of operation, water quality degradation, loss or reduction of fish
populations, and intrusions on the wilderness character of the affected

areas. Land access could result in long-term impacts on the wilderness
character of an area. If a permanent road was necessary into the developed
area it could result in increased human presence, which could reduce certain
fish and wildlife populations using these lands and waters.

Development and Use of Adjacent Lands

Lands adjacent to the Arctic Refuge are under the control of numerous
entities: Bureau of Land Management (adjacent lands in the Trans-Alaska
Pipeline System (TAPS) corridor, in the Central Arctic Management Area, and in
the east-central portion of the refuge), U.S. Fish and Wildlife Service (Yukon
Flats Refuge), the Minerals Management Service (federal waters beyond the
three-mile limit), the State of Alaska (primarily northwest of the refuge
boundary), Native (regional and village) corporations, and other private
landowners. Many fish and wildlife species range between refuge lands and
adjoining lands. The use and development of adjacent lands, therefore, may
adversely affect fish and wildlife populations and habitats in the refuge.
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Potential activities on these lands include exploration for and development of
oil and gas resources, mineral development, and development of transportation
and utility corridors. Developments on adjacent lands could also lead to
development on the refuge. Use and development of lands adjacent to the
refuge could affect fish and wildlife species and habitats both on and off the
refuge. Impacts may include loss and/or alteration of terrestrial and aquatic
habitats, increased pollution and littering, introduction of non-native
species, and increased human use of available resources.

The State of Alaska owns the submerged tidal lands in the Beaufort Sea out to
a limit of three miles (5 km) from the northern refuge boundary. The State is
scheduled to hold two o0il and gas lease sales in this area within the next two
years (State Lease Sales 50 and 55). The state and federal governments are
also involved in a legal dispute concerning ownership of submerged lands
within the coastal lagoons, which are currently considered to be part of the
refuge. Previous notices for the state lease sales included the lagoons
within the sale areas. However, latest indications are that the lagoons will
be excluded from the lease sale areas pending resolution of the ownership
question.

The Minerals Management Service has jurisdiction over oil and gas development
in federal waters beyond the three-mile limit. On August 22, 1984 the OCS
Daiper Field Sale 87 was held in a portion of this area. A total of 227
leases were issued, covering 1.2 million acres (486,000 ha). Another lease
sale, Beaufort Sea Field Sale 97, was held on March 16, 1988. As a result of
that sale 202 leases were issued, covering 1.1 million acres (445,000 ha).

The possible impacts from building facilities in the refuge to support
offshore 0il and gas development were noted in the previous section. Even if
facilities associated with offshore oil development are not placed on the
refuge, the offshore activity could still affect the refuge environment. O0il
spills occurring offshore could affect coastal fish, wildlife and habitats if
the oil was blown or carried to the nearshore environment by wind or

currents. O0il and gas activities located nearshore could also disturb nesting
and staging waterfowl using the coastal areas, affect fish movement and use of
lagoon waters, and affect caribou use of coastal areas for insect relief.

0il and gas exploration and development on state lands near the refuge would
probably have less effect on refuge resources than would offshore activities,
depending upon the intensity of activities and development. However, most
wildlife populations inhabiting the refuge do not limit their use to the area
within the refuge boundaries. Because many animals move in and out of the
refuge (especially caribou, bears and wolves), adverse impacts from activities
on adjacent areas may be observed for some refuge populations. For instance,
large-scale development on the state land between the Sagavanirktok and
Canning rivers could affect the Central Arctic caribou herd. Also, the
development of adjacent areas could adversely affect the wilderness, air, and
water quality of the refuge.

Development or management policies on adjacent lands may increase the
accessibility of refuge lands, thereby increasing the amount of public use and
creating possible problems for refuge resources. For example, opening the
Dalton Highway to general public use could affect the western portion of the
refuge. If this occurs, public use in the western portion of the refuge will
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increase. Possible management actions by the Bureau of Land Management or the
State of Alaska to encourage increased public use of the Trans-Alaska Pipeline
System corridor could magnify this effect.

There are numerous mining claims and a long history of mining activity on
lands in the Chandalar Lake area adjacent to the refuge. This area comprises
a portion of the winter range that is frequently used by the Porcupine caribou
herd. Intensive mining in the Chandalar Lake area could disturb the caribou,
displacing the herd from this portion of its normal winter range.

Private Inholdings Within the Refuge Boundary

There are several areas of privately owned land, primarily Native allotments
and Native corporation lands, within the boundaries of the Arctic Refuge. The
location and amount of lands in these private inholdings create significant
long-term concerns for refuge management. Approximately 177,000 acres

(71,600 ha) have been conveyed or otherwise transferred to private ownership.
Another 117,000 acres (47,300 ha) of refuge lands have been selected by Native
corporations, and eventually may be conveyed.

The Kaktovik Inupiat Corporation (KIC) and Arctic Slope Regional Corporation
(ASRC) jointly own a tract of land near Barter Island on the north slope of
the refuge. The village corporation own7 the surface estate and the regional
corporation owns the subsurface estate.2’ Three seasons of seismic
exploration were conducted and one exploratory well was drilled on these lands
under terms of an exchange agreement between the Arctic Slope Regional
Corporation and the United States of America. However, according to the
Chandler Lake land exchange agreement, whereby the regional corporation
received the mineral rights, oil and gas development and production cannot
occur on these lands unless Congress authorizes those activities for the
Native corporation lands. Potential impacts of oil and gas operations in this
area would be essentially the same as those described previously for refuge
lands.

Although o0il and gas development is not currently allowed on the Native
corporation lands, gravel extraction is allowed. The regional corporation
began development of an appro:imately 100,000-cubic yard (77,000-m”) gravel
mine approximately one mile (1.6 km) south of Barter Island during the winter
of 1986-1987. The impacts of the gravel mine have been substantially
mitigated by selective placement of the site, reduction of the proposed
operation and plans for rehabilitation after the useful life of the mine.
Thus, impacts of the gravel mine on refuge resources are expected to be
minimal, relating mainly to loss of productive wetland migratory bird
habitat. Impacts on fisheries habitat are also possible. If, however, more
extensive mining operations occur in the future there could be greater impacts
to refuge resources, depending on the extent of the operationms.

EIThe The Kaktovik Inupiat Corporation-Arctic Slope Regional Corporation
holdings are private lands; however, in accordance with Section 22(g) of the
Alaska Native Claims Settlement Act, these lands remain subject to the laws
and regulations governing development of the Arctic Refuge.
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Doyon Limited, the Interior Alaska regional Native corporation, has inholdings
in the refuge south of the Brooks Range. Although the corporation is known to
have been interested in oil and gas development on some of these lands at one
time, there are no currently known active plans for exploration or
development. In the future these lands could be developed for a variety of
uses, including mineral development, residential, or other commercial
activities. If development occurs, refuge resources could be affected through
pollution, habitat destruction, increased presence of people, etc. For
instance, the development of a commercial recreational lodge would likely
result in increased human use of the refuge, which in turn could affect refuge
fish and wildlife populations.

In addition to the Native corporation holdings, about 173 Native allotment
applications, totaling 15,000 acres (6,000 ha), have been filed on the
refuge. These applications were filed under the Native Allotment Act of 1906
and were approved under Section 905 of the Alaska Lands Act, although the
Bureau of Land Management has not completed pro forma notices of legislative
approval on many of the applications. The allotments, which range up to 160
acres (65 ha) in size, are scattered throughout the refuge. Potential
problems resulting from the use and development of these lands would be
similar to those noted for surface development of the Doyon Limited

1ands.§/ One problem identified by local residents is trespass of refuge
visitors on Native allotments. Other problems could result if land owners in
key public access routes or recreational use areas objected to public access
across or onto their lands.

Illegal Harvesting of Fish and Wildlife

There is a known history of illegal wolf and brown bear harvest on the

refuge. There are also suspicions of other assorted violations throughout the
refuge. The Arctic Refuge is very large; additional law enforcement staff are
needed to adequately monitor the refuge and deal with illegal activities. If
1llegal hunting continues into the future it could interfere with the refuge
purpose of maintaining fish and wildlife populations in their natural
diversity.

Impacts Due to Increasing Public Use

Public use on the Arctic Refuge is not as intensive as on most refuges outside
of Alaska or on some of the more accessible Alaska refuges. However, in
arctic and subarctic environments problems may easily develop from a lower
level of human use than that which would cause problems in more temperate
regions. Fish and wildlife populations and habitats in arctic and subarctic
areas, compared to those of more temperate regions, are generally more
sensitive to human disturbance. Growing seasons are short and winters harsh
and long. Disruption of vegetation in an area can take decades or even
centuries to recover completely. Wildlife populations are subject to extreme
cycles of abundance and decline. These natural cycles can be easily affected
by human activities,

a/

Z£'Potential impacts from subsurface development would not occur on the Native
allotments because the Native allotment owners would not own the subsurface
rights to the land.
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The refuge staff has observed an increase in public use during the late 1970s
and early 1980s. Both guided and unguided recreational use levels have
increased. Visitor use is likely to grow through the rest of this century.
The State of Alaska is actively promoting tourism in the state, which will
likely increase visitor use throughout Alaska. Another factor that will
likely contribute to increased visitor use is the heightened public awareness
of the refuge caused by the oil and gas controversy concerning the refuge's
coastal plain.

Increased public use in certain areas may result in a correspondingly reduced
use by certain animal species, particularly those that require remote
wilderness habitats, such as brown bear, wolf, wolverine, and tundra swan.
Habitat quality for other species also can be reduced by excessive human
visitation. This may be particularly true for localized areas at critical
times in a specie's life cycle, such as during calving and insect harassment
periods for caribou. Conflicts between bears and humans will likely increase
with increasing public use. Also, increased public use can result in
reduction of esthetic and wilderness values of an area.

Another possible problem that may result from increased public use is the
destruction of archeological sites that exist throughout the refuge.
Increased enforcement and vigilance by refuge staff may be necessary to
curtail destructive excavation and vandalism of these sites.

Conflicts Between Users

There have been relatively few user conflicts in the Arctic Refuge.
Occasionally problems of overcrowding occur in localized areas during hunting
seasons and the short summer recreational season. As public use increases,
however, competition will increase in areas within user groups and between
different user groups for limited resources. Although the Arctic Refuge
covers a vast area, with seemingly unlimited areas to find solitude or
wilderness, certain areas are more popular than others because of easier
access or other attractions. These areas are where user conflicts will
develop.

Competition may be either direct (such as between two hunting parties hunting
the same spot) or indirect (such as between sport and subsistence hunters for
limited resources, such as moose). Although competition is now believed to be
at relatively low levels, the potential exists for competition to intensify.
Competition for harvest of moose, caribou, muskox, and Dall sheep may occur
between local resident, state resident and nonresident hunters. Perceptions
of increased competition for resources can result in misunderstanding and
increased tension between user groups, particularly between subsistence and
sport hunters.

Local and nonlocal trappers are beginning to compete for choice trapping
areas. This is often a conflict between Native and non-Native trappers, and
centers around the concept of what constitutes a "traditional" trapping area.
For Native people a traditional trapping area may be an area that a family has
trapped for generations, although an individual may not have personally
trapped the area within the last 10 or 20 years. For non-Native trappers, who
may be relatively recent arrivals in an area, traditional may mean continuous
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use over the last few years. If an area hasn't been trapped within 4-5 years,
they may feel they have a right to trap in that area.

The use of cabins by local residents is allowed by the Alaska Lands Act on the
Arctic Refuge for trapping, subsistence, and other traditional activities.
There have been a few instances of conflicts between users of cabins that are
located in close proximity to each other. This most often involves conflicts
over traplines rather than cabins, but the conflicts occur nonetheless. As
general public use of the refuge increases, requests for cabin use can be
expected to increase as well. There probably will be more of these conflicts
in the future.

Conflicts could occur in the future between consumptive and nonconsumptive
users. Many nonconsumptive users are philosophically opposed to hunting, and
almost all of them hold the wilderness quality of their experience to be one
of the most important aspects of their visit to the refuge. While wilderness
quality is also important to most hunters as well, studies have shown that it
is generally less so than for backpackers and river floaters. These differing
values could be a source of conflict in the future. As more people visit the
refuge the potential for conflicts will probably increase.

Another possible source of conflict between users regards motorized access.
Some recreational users, seeking a pristine wilderness experience, object to
the use of motorized vehicles and have urged restrictions on the use of
aircraft in part of the refuge. Other users, such as guides, air taxi
operators, private airplane owners, and local residents, want unrestricted
access.

Subsistence, Commercial and Sport Harvest of Fish

Salmon populations that spawn on the south side of the refuge are taken in
commercial, subsistence and sport harvests, although no commercial fishing
occurs on the refuge. The Alaska Department of Fish and Game regulates this
harvest to ensure that enough adults escape to spawn, thus maintaining the
fishery. However, an increase in harvest levels by any user group, on or off
the refuge, could make fewer fish available. Conflicts could arise between
the various user groups.

If escapement goals are not met and salmon populations decline as a result,
the refuge could be adversely affected. Reduced runs could affect:

o the number of salmon that predators have available as food;

o the number of salmon carcasses available for scavengers and decomposers
that recycle nutrients and maintain the fertility of aquatic habitats;
and

o the number of fry that various fish, birds, and mammals eat.

Commercial fishery management affects spawning and hatching success and fry
survival in freshwater nursery areas and the ocean. The significance of these
impacts has not been adequately assessed on a long-term basis on the refuge,
but their implications call for further study.
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Loss of Wilderness Values

This potential problem is reflected in most of the other problems described in
this section. The degradation or loss of wilderness values is of particular
concern on the Arctic Refuge because the preservation of wilderness is one of
the original purposes set out for the area in the public land order
establishing the Arctic National Wildlife Range in 1960.

There are several activities and developments both on lands within and
adjacent to the Arctic Refuge that could affect the refuge's wilderness
values. Development of oil and gas production and/or support facilities, use
of helicopters for geological and other scientific studies, placement of
navigation towers on the coastal plain (mainly in support of offshore oil and
gas exploration), mining, development of permanent refuge management
facilities, and other developments on refuge lands would likely impact the
refuge's wilderness values. Development of private inholdings within the
refuge, and adjacent areas in the future could result in the loss of
wilderness values in the refuge. Increasing public use could adversely affect
the refuge's wilderness values in popular areas. In these popular use areas
opportunities for visitors to find solitude and primitive recreation will
decrease. Some visitors may perceive overcrowding, increased litter, noise
and water pollution, vegetative damage, and reductions in opportunities to
view sensitive wildlife populations. The use of aircraft over the refuge at
low levels for game spotting or sight seeing, and landing aircraft on
vegetated surfaces that are easily damaged also could adversely affect
wilderness values.

Need for Additional Resource and User Data

The Service has conducted intensive studies of various resources on the
refuge's coastal plain in preparing the assessment required by Section 1002 of
the Alaska Lands Act. However, for the rest of the refuge (about 17.5 million
acres or 7.1 million ha) the database is not as sound. Additional information
is needed about fish and wildlife populations, their habitat requirements, and
their sensitivity to disturbance south of the '"1002" area for effective
management of the refuge in the future. Information on existing public,
subsistence and economic uses of the refuge, and resulting impacts is
particularly scarce. Adequate research and monitoring are required to record
baseline conditions, determine management needs, assess potential impacts, and
determine actions needed to minimize or avoid impacts.

IDENTIFICATION OF SIGNIFICANT PLANNING AND WILDERNESS ISSUES

This plan includes both alternatives for refuge management and alternatives
for wilderness designation, two separate federal actions. The public raised a
variety of issues in the planning process that relate to both of these
actions. In identifying significant planning and wilderness designation
issues for the Arctic Refuge plan, the planning team reviewed the concerns
raised by refuge users, the State, local residents, and others during the
planning process and the management concerns identified by the refuge staff.
Table 2 summarizes the issues and areas of concern that have been identified
through the scoping process for the Arctic Refuge Comprehensive Conservation
Plan/Environmental Impact Statement. While this table does not identify all
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Table 2. Major issues and concerns identified for the Arctic Refuge Plan.

Fish and Wildlife Populations and Habitats

o maintaining fish and wildlife populations and habitats, particularly
the Porcupine Caribou herd
0 maintaining opportunities for habitat improvements
Subsistence
o maintaining opportunities for subsistence activities
Wilderness
0 designation of additional wilderness in the refuge
0 maintaining wilderness values
Research
o maintaining opportunities for research
o impacts of research activities on fish and wildlife, recreation, and

subsistence activities

Access and Transportation

] maintaining opportunities for aircraft and other traditional
motorized access
o developing transportation and utility corridors

o use of off-road vehicles (ORVs)

Public Use
o impacts of increasing guided and unguided recreational use

0il and Gas Activities

o providing for oil and gas activities in the "1002" coastal plain area
0 integrating the "1002" area in the refuge plan

o providing for oil and gas activities south of the "1002" area

) providing for support facilities for off-shore oil and gas development

Other Economic Developments
0 mining of active claims on refuge lands
o providing opportunities for other economic development (e.g.,
commercial timber harvesting)

Land Exchanges
o land exchanges in the "1002" coastal plain area

Private Lands

o access to inholdings within the refuge

0 development and use of inholdings within the refuge, particularly the
KIC/ASRC lands

o impacts from developments on Native allotments and other ad jacent
lands

Management of the Refuge
o need for increased law enforcement
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the issues and concerns identified, it does attempt to focus attention on
those the Service considers to be most important. These issues and concerns
were then analyzed in more detail to determine which issues are significant
management and wilderness designation issues for the Arctic Refuge
Comprehensive Conservation Plan/Environmental Impact Statement.

The Service used criteria set forth in the Council of Environmental Quality's
National Environmental Policy Act (NEPA) regulations (40 Code of Federal
Regulations Part 1508.27) in determining what issues were significant. Issues
were identified as being significant because of the degree to which the action
will affect the future of wildlife in the refuge, the degree to which the
action will affect the quality of the human environment, and the degree to
which controversy is generated by either taking or not taking the action.
Significant issues are addressed both in the management alternative and
environmental consequences chapters. All other identified issues are
considered to be not significant on the basis of the explanations provided
below.

Issues for the Refuge Comprehensive Conservation Plan

o What effect will the comprehensive conservation plan have on the
refuge's fish and wildlife populations and habitats, particularly the
Porcupine caribou herd?

This is a significant issue for the plan. One of the primary purposes of
Arctic Refuge is to conserve fish and wildlife in its natural diversity. All
of the actions the Service proposes in this plan must be consistent with this
purpose. It is recognized both by the public and the Service that this plan
will affect the future of the Porcupine caribou herd and other fish and
wildlife in the refuge. The level of protection provided to the Porcupine
caribou herd is one of the most controversial issues the Service must address
in the plan. Many groups have urged the Service to provide a high degree of
protection (i.e., designate the refuge as wilderness) to protect the caribou
herd. Other groups have expressed concern that too much protection would
conflict with opportunities for economic development.

0 What effect will the comprehensive conservation plan have on
opportunities for habitat improvements?

This is not a significant issue. Section 303(2)(B)(i) of the Alaska Lands Act
requires the Service to conserve fish and wildlife populations and habitats in
Arctic Refuge in their natural diversity. The legislative history of the
Alaska Lands Act emphasizes the maintenance of natural diversity and natural
processes in Alaska refuges. Thus, the Service generally will only permit
activities that are consistent with this intent. The Service has not
identified the need for habitat improvements to maintain natural diversity in
the foreseeable future on the Arctic Refuge. Although the Alaska Department
of Fish and Game has requested the Service to leave open the option for
habitat improvements in the refuge in the future, no specific needs for
habitat improvements were identified. In all the alternatives in the plan the
option exists for habitat improvements in the case of a management emergency.
The refuge plan also could be revised at a future time to permit a habitat
improvement proposal.
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o What effect will the comprehensive conservation plan have on
opportunities for subsistence activities?

This is not a significant issue for the plan. While local residents have
expressed concerns about maintaining subsistence opportunities through the
planning process, the Service generally would not permit activities in the
plan that would significantly restrict subsistence activities. One of the
primary purposes of the Arctic Refuge, under Section 303 of the Alaska Lands
Act, is to provide for continued subsistence uses by local residents.

Title VIII of the Alaska Lands Act provides general guidance to the Service in
managing subsistence use. All the steps identified under Section 810 of the
Alaska Lands Act would be followed before the Service would take action that
might restrict subsistence use. The Service would only restrict subsistence
uses under special circumstances in which the long-term benefit(s) of the
proposed activity would far outweigh the potential impacts to the subsistence
activities - and then the Service would try to minimze as much as possible the
potential impacts.

o What effect will the comprehensive conservation plan have on
building cabins for subsistence purposes?

This is not a significant issue for the plan. Local residents have expressed
concerns about whether they will be permitted to build new cabins in the
refuge for subsistence purposes. Under Section 1303 of the Alaska Lands Act
the Service may permit the construction of new cabins provided "...that the
proposed use...is compatible with the purposes for which the unit or area was
established and that the use of the cabin is...necessary to provide for a
continuation of an ongoing activity or use otherwise allowed within the unit
or area where the permit applicant has no reasonable alternative site for
constructing a cabin." Thus, under all of the alternatives in this plan the
Service may grant a permit for a subsistence cabin on a case-by-case basis.

) What effect will the comprehensive conservation plan have on the
designation of additional wilderness in the refuge?

This is a significant issue. Section 1317 of the Alaska Lands Act requires
the Service to study the non-wilderness portion of the Arctic Refuge to
determine its suitability for inclusion in the National Wilderness
Preservation System. Upon completion of the refuge plan, the Service will
forward final recommendations for wilderness to the Secretary of Interior for
consideration. The question of how much wilderness should be recommended in
the Arctic Refuge is highly controversial. Conservation groups and other
interests have urged the Service to recommend all of the refuge for wilderness
designation; other groups opposed additional wilderness designation, noting
this action would preclude commercial activities and development. Whatever
action the Service recommends in the comprehensive conservation plan will
generate additional controversy.

o What effect will the comprehensive conservation plan have on the
refuge's wilderness values?

This is a significant issue for the plan. One of the original purposes for
establishment of the Arctic Range was to protect its wilderness values. The
wilderness qualities of the refuge have been acknowledged by many individuals,
both in words and pictures. People across the world come to the Arctic Refuge
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to experience its wilderness qualities. This plar. sets forth various
management directions that could affect the refuge's wilderness qualities,
including naturalness, opportunities for solitude and opportunities for
primitive recreation. Many individuals and conservation groups are concerned
about potential uses that could affect the refuge's wilderness values, and
have recommended a management alternative to ensure that these values are
protected in the future. The degree to which this plan protects the refuge's
wilderness values will generate controversy.

o What effect will the comprehensive conservation plan have on research
opportunities?

This is not a significant issue. Although concerns were expressed during the
planning process that research opportunities might be limited in the plan, the
Service recognizes that research is a valid, traditional use of Arctic

Refuge. One of the original interests in establishing the refuge was to
provide opportunities for research in the arctic. All of the management
alternatives in the plan would permit legitimate, necessary research
(including geological studies), provided it was compatible with refuge
purposes.

o What effect would the comprehensive conservation plan have on
"harassment” of fish and wildlife by researchers?

This is not a significant issue for the pian. Local residents expressed
concern several times during the planning process that the Service's wildlife
studies were adversely affecting animals. The Service does not believe it can
satisfy this type of concern in the comprehensive conservation plan. To
effectively manage the refuge's fish and wildlife, and meet the purposes for
which the refuge was established, the Service must collect data on fish and
wildlife populations, their size, reproductive success, movements, etc. Some
of these studies must of necessity involve disturbance of animals, but the
effects on the animal populations are negligible. Although all of the
alternatives in the plan recognize the need for additional research management
studies, in all cases the Service would attempt to minimize disturbance of the
animals. The Service would not permit research activities that would
adversely affect the refuge's fish and wildlife populations, and thus conflict
with refuge purposes.

) What effect will the comprehensive conservation plan have on aircraft
and other motorized access into the refuge?

This is a significant issue for the plan. Section 1110(a) of the Alaska Lands
Act provides for traditional means of access, including the use of
snowmachines, airplanes and motorboats for traditional purposes on Arctic
Refuge, unless such use can be demonstrated to be detrimental to refuge
resources. During the planning process, some conservation groups urged the
Service to restrict all aircraft access in portions of the refuge to protect
wilderness qualities. If the Service were to propose such an action (which
would require congressional approval to implement), it would affect the
quality of life for people who use the refuge. The action also would be
highly controversial--many refuge users, the State of Alaska, and other groups
would oppose any actiun by the federal government to limit access into the
refuge.
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o What effect would the comprehensive conservation plan have on
developing transportation and utility corridors?

This is not a significant issue. No proposals have been made to build roads,
pipelines, utility lines, or other transportation corridors through the refuge
(south of the "1002" area). Under Title XI of the Alaska Lands Act a
transportation corridor could be built through the refuge under all of the
alternatives.

o What effect would the comprehensive conservation plan have on the use
of off-road vehicles in the refuge?

This is not a significant issue for the plan. Local residents have made
little use of three-wheelers for access to private inholdings in the southern
part of the refuge and to their traditional hunting and fishing areas.
Concerns were expressed during the planning process that this use continue to
be permitted. The Service would not restrict this use because local residents
do not have to cross refuge lands to reach the inholdings. Also, under
Section 811 of the Alaska Lands Act the use of three-wheelers would continue
to be permitted on refuge lands if traditionally used for subsistence
purposes, subject to reasonable regulations, under all alternatives. Off-road
vehicles, including air boats and three-wheelers, used for recreational
purposes will be restricted in accordance with Fish and Wildlife Service
regulations, as outlined in 43 Code of Federal Regulations Part 36.11.

o What effect will the comprehensive conservation plan have on public
use (guided and unguided recreational use) levels in the refuge?

This is a significant issue for the plan. The Arctic Refuge has attracted
visitors from around the world for years. The Service has always permitted
hunting, fishing, trapping, and nonconsumptive recreational uses when such
uses do not conflict with the primary purposes of the refuge. These uses will
continue to be permitted under all of the management alternatives in this
plan. Section 1316 of the Alaska Lands Act also provides for guides and
outfitters, and associated facilities, on refuge lands:

On all public lands where the taking of fish and wildlife is
permitted in accordance with the provisions of this Act or other
applicable State and Federal law the Secretary shall permit, subject
to reasonable regulation to insure compatibility, the continuance of
existing useS..e.

Concerns were expressed during the planning process, however, that
recreational use is already high in portions of the refuge, and that
increasing use in the future would adversely affect the refuge's wilderness
qualities. A recommendation was made, as part of one management alternative
offered by conservation groups, to conduct carrying capacity studies and then
limit public use (starting with guided groups) if necessary to maintain a high
quality wilderness recreational experience. If the Service were to take such
an action it would affect the quality of life of refuge users and would
generate controversy among various refuge user groups.
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o What effect will the refuge comprehensive conservation plan have on
0il and gas development in the "1002" coastal plain area?

This is not a significant issue for the comprehensive conservation plan.
During the scoping process, oil and gas activity in the "1002" area was one of
the most controversial topics discussed by the public. Although this issue is
controversial, it is not appropriate to include a discussion in the refuge
comprehensive conservation plan. Future management options and their
environmental consequences for the "1002"” area are discussed in the 1002(h)
report. The Secretary of Interior's recommendation in this report (that the
entire area be made available for leasing) has been forwarded to Congress.
Thus, Congress will determine the future management of the "1002" area. When
Congress acts, its directives will be incorporated into the refuge
comprehensive conservation plan and the Service will manage the area
accordingly.

) Should the "1002" area be integrated into the refuge comprehensive
conservation plan?

This is not a significant issue. All discussions of the resources and uses in
the "1002" coastal plain area are addressed in the 1002(h) report (Clough,
Patton and Christiansen, 1987), and are incorporated by reference into this
document. The Service is presently managing the "1002" area as it has done in
the past, essentially as a minimal management area. Until the Congress takes
action on the future of the "1002" area the Service will continue this
practice. In all alternatives included in this comprehensive conservation
plan for the Arctic Refuge, the "1002" area is treated as a minimal management
area. Actions that the Congress may take in the '"1002" area--including making
it available for oil and gas exploration and development or designating it as
wilderness--will not be addressed in this plan. Any decision made by the
Congress regarding the future management of the "1002" area will be
incorporated into this plan and implemented. Should any additional studies or
a wilderness review of the "1002" area be required, they will be undertaken
and completed at that time (see the "Wilderness Review of the 1002 Area" in
the Introduction for a more detailed explanation).

o What effect will the comprehensive conservation plan have on oil and
gas activities south of the "1002" area?

This is a significant issue for the plan. The Service is treating the
question of o0il and gas development on Arctic Refuge differently than it has
in the other refuge comprehensive conservation plans. The other plans
addressed the potential for oil and gas development under Section 1008 of the
Alaska Lands Act. The Arctic Refuge, however, is closed to oil and gas
development under Section 1003 of the Alaska Lands Act. Although only
Congress can open the refuge to oil and gas leasing, interest has been
expressed in conducting oil and gas studies and having other portions of the
refuge south of the "1002" area open to exploration and development. The
1002(h) report did not address the possibility of oil and gas development
occurring south of the "1002" area. To examine a full range of alternatives,
and thus fulfill requirements of the National Environmental Policy Act (NEPA),
the Service must examine the possibility of oil and gas development south of
the "1002" area in the refuge plan. Any recommendation the Service makes in
this regard would be highly controversial.
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o What effect will the comprehensive conservation plan have on oil and
gas support facilities for offshore oil and gas development?

This is not a significant issue for the plan for two reasons. First, when
Congress acts on the future management of the "1002" area it could permit this
activity as part of the "1002" legislation. Second, if the support facilities
were part of a transportation system they could be permitted under the
provisions of Title XI of the Alaska Lands Act. The Service would have to
consider on a case-by-case basis any request for such facilities on Native
lands subject to the provisions of Section 22(g) of the Alaska Native Claims
Settlement Act.

0 What effect will the comprehensive conservation plan have on mining
of active claims on refuge lands?

This is a significant issue for the plan. Section 304(c) of the Alaska Lands
Act withdrew all public lands in each national wildlife refuge in Alaska from
location, entry, and patent under the mining laws (hardrock minerals). This
withdrawal, however, is subject to valid existing rights. As of March, 1988,
there were nine active mining claims on Arctic Refuge. The Service cannot
prevent mining activity from occurring on valid claims or on lands with
private subsurface ownership. If mining were to occur within the Arctic
Refuge boundary, there is the potential for water quality impacts and other
impacts both to refuge resources and users. Depending on the nature of the
operation, mining could be controversial.

) What effect will the comprehensive conservation plan have on other
economic uses, such as commercial timber harvesting?

This is a significant issue for the plan. During the planning process the
Service was urged to provide opportunities for economic uses on the south side
of the refuge, such as commercial timber harvesting. The Service could permit
commercial timber harvesting in the refuge, provided it is compatible with
refuge purposes. Although no specific proposals have been made to the
Service, to fulfill National Environmental Policy Act requiremerts an
alternative that provides for commercial timber harvesting was included in the
plan. Other alternatives would not permit this use. Any action the Service
takes could be controversial.

o What effect will the comprehensive conservation plan have on land
exchanges in the "1002" coastal plain area?

This is not a significant issue for the plan. The question of land exchanges
in the "1002" area was brought up many times during the scoping process. The
Department of Interior's efforts related to a possible land exchange have been
independent of those aimed at preparing the refuge comprehensive conservation
plan. Although the Secretary of Interior is authorized under Section 1302 of
the Alaska Lands Act to exchange lands, the Department has indicated that it
will undertake no exchanges in the Arctic Refuge without the express approval
of Congress. Additionally, the Department has indicated that any exchanges
are contingent upon Congress opening the '"1002" area to oil and gas
exploration, development, and production, and upon congressional approval of
any exchange agreement. Completion of the refuge comprehensive conservation
plan will not have any bearing on whether these land exchanges occur.
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o What effect will the comprehensive conservation plan have on access
to inholdings within the refuge?

This is not a significant issue for the plan. Under Section 1109 of tLhe
Alaska Lands Act, valid existing rights of access are guaranteed.

Section 1110(a) allows the use of snowmachines, motorboats, airplanes, and
nonmotorized surface transportation methods for traditional activities aund for
travel to and from villages and homesites, subject to reasonable regulation,
Under Section 1110(b) the State and private interests with valid surface or
subsurface rights on or surrounded by Arctic Refuge are entitled to adeyuate
and feasible access acrouss the refuge. Such access may be subject Lo
reasonable regulations to protect the resource values of the land or to
protect public health and safety. This plan cannot by itself deuny access.

o What effect will the comprehensive conservation plan have on the
development and use of inholdings within the refuge, particuiarly the
Kaktovik Inupiat Corporation-Arctic Slope Regional Corporation lands?

This is not a significant issue for the plan. Concerns were expressed during
the planning process about what uses and developments could occur on private
lands within the refuge boundary. The Kaktovik Inupiat Corporation-Arctic
Slope Regional Corporation lands are subject to Section 22(g) of the Alaska
Native Claims Settlement Act. Although the Native corporation lands are
privately owned and no longer part of the refuge, under Section 22(g) the
Service retains residual controls on the use and development of the Lands
conveyed to Native corporations under the Native Claims Act. Cougress will
determine whether 0il and gas production occurs on refuge lands in the '"1002"
coastal plain area, including some Native corporation lands that are wirhin
the "1002" area. O0il and gas activities on the Native corporation lands
adjacent to the "1002" area are subject to the stipulations attached tu the
Chandler Lake land exchange agreement. Those stipulations allow exploration,
including drilling. The Chandler Lake stipulations will be superseded by
environmental stipulations established by Congress for any oil and gas
activities authorized within the "1002" area. The Service is working with the
Native corporations and the Alaska Federation of Natives to identify what
other uses and developments would be permitted on the 22(g) lands. To ensure
that mutual biological resource values are protected, the Service will
subsequently promulgate regulations through the public involvement process
that specify what uses and developments are in compliance with retuge rules
and regulations, and what stipulations or mitigation measures may be
necessary.

For other private lands within the the Alaska Lands Act additions Lo Lhe
refuge the refuge comprehensive conservation plan would have no effect--the
Service does not have authority to regulate the use of private inholdings or
use of lands where valid occupancy rights exist.

o What impact will the comprehensive conservation plan have on impacts
from developments on adjacent lands?

This is not a significant issue for the plan. The plan cannot addcess this
question because the Service has no authority to regulate the use of lands
outside the refuge or the activities that occur on those lands. [n all of the
alternatives, however, the Service will work with adjacent landowners Lu
minimize the potential for impacts from their activities and developments. [If
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refuge resources are adversely affected by off-refuge development, the Service
would have the same remedies under state and federal law that any landowner
would have. The Service would cooperate with the appropriate agency(ies) to
resolve the problem. The Service will rely on the U.S. Environmental
Protection Agency, State of Alaska Department of Environmental Conservation,
and other appropriate local, state and federal agencies to enforce compliance
with environmental laws and pollution control standards.

o What impact will the comprehensive conservation plan have on the
level of law enforcement?

This is not a significant issue. Law enforcement is a Service

responsibility. Service personnel have exercised law enforcement authority on
the refuge for many years, and will continue to do so. Regardless of the
plan, the Service will, to the best of its ability, enforce all laws and
regulations under its jurisdiction. Funding and staff limitations, and the
remoteness of the refuge are the primary factors affecting law enforcement.

Significant Issues for the Refuge Comprehensive Conservation Plan
In summary, the Service identified eight significant issues for the plan:

o What effect will the plan have on the refuge's fish and wildlife
populations and habitats, particularly the Porcupine caribou herd?

o What effect will the plan have on the designation of additional
wilderness in the refuge?

o What effect will the plan have on the refuge's wilderness values?

o What effect will the plan have on aircraft and other motorized access

into the refuge?
o What effect will the plan have on public use (guided and unguided
recreational use) levels in the refuge?

] What effect will the plan have on o0il and gas activities south of the
"1002" area?

o What effect will the plan have on mining of active claims on refuge
lands?

o What effect will the plan have on other economic uses, such as

commercial timber harvesting?

Issues for Wilderness Designation

o What effect would wilderness designation have on the level of the
refuge's fish and wildlife populations and habitats?

This is not a significant issue. One of the primary purposes of the Arctic
Refuge, under Section 303 of the Alaska Lands Act, is to conserve fish and
wildlife in their natural diversity. Section 4(a) of the Wilderness Act
states that he designation of wilderness within a national wildlife refuge
must supplement the purposes for which the refuge was established. Therefore,
wilderness designation would not prevent the Service from achieving the
purpose of conserving the refuge's fish and wildlife populations. Regardless
of whether or not additional wilderness is designated in the Arctic Refuge,
the Service will manage the refuge to conserve fish and wildlife populations
in their natural diversity, on a refuge-wide basis.
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Wilderness designation also would not affect how the Service cooperates with
the Alaska Department of Fish and Game, the Alaska Boards of Fish and Game,
and Canada in managing the refuge's fish and wildlife.

The Porcupine caribou herd is widely recognized to be an important resource of
the Arctic Refuge. This document expressly addresses potential impacts to
caribou in the Arctic Refuge both under the biological effects of each
alternative and the effects on wilderness values in the "Environmental
Consequences"” chapter.

] What effect would wilderness designation have on opportunities for
habitat improvements?

This is not a significant issue. As noted earlier in this chapter, Congress
emphasized the maintenance of natural diversity and natural processes for
refuges in the Alaska Lands Act. In this regard the Service will manage both
wilderness and non-wilderness areas in the Arctic Refuge in the same way. The
Service has not identified the need for habitat improvements such as
mechanical manipulation or water diversions to maintain natural diversity in
the foreseeable future on the Arctic Refuge. Although the Alaska Department
of Fish and Game has requested the Service to leave open the option for
habitat improvements in the refuge in the future, no specific needs for
habitat improvements were identified. In all the alternatives in the plan the
option exists for prescribed burning and minor habitat improvements, subject
to the minimum tool concept, in wilderness. Wilderness designation would
preclude certain habitat improvement techniques, such as mechanical crushing
(although these habitat improvements could be permitted in the case of a
management emergency). The Service has no plans to undertake any habitat
improvements in the Arctic Refuge in the long term. The economic and physical
feasibility of undertaking such activities is not likely to change over the
near future.

o What effect would wilderness designation have on opportunities for
subsistence activities?

This is not a significant issue. One of the primary purposes of Arctic
Refuge, under Section 303 of the Alaska Lands Act, is to provide for continued
subsistence uses by local residents. Wilderness designation would not
restrict hunting, fishing, trapping, or other subsistence activities, nor does
it restrict access by snowmachines, motorboats, or other means of surface
transportation traditionally employed for such purposes by local
residents--the Service would manage the refuge to provide for subsistence use,
regardless of whether or not additional wilderness is designated on Arctic
Refuge.

0 What effect would wilderness designation have on the refuge's
wilderness values?

This is a significant issue. One of the original purposes for establishment
of the Arctic Range was to protect its wilderness values. Wilderness
designation would permanently protect the wilderness values of an
area--congressional action would be required to remove an area from the
National Wilderness System. On the other hand, wilderness designation would
preclude various economic uses and management directions that could adversely
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affect the refuge's wilderness qualities, including naturalness, opportunities
for solitude and opportunities for primitive recreation. During the planning
process some groups expressed concern that wilderness designation would
preclude opportunities for development. The location and amount of proposed
wilderness will generale controversy.

o What ettect woulc wilderness designation have on research
oppurtunities?

This is no! a significant 1ssue. The Service recognizes Lhat research is a
valid, traditional use ot all of Arctic Refuge. Designating additional
wilderness in the refugs would have no effect on research opportunities—-all
of the management alteraalives in the plan would permit legitimate, necessary
research in wildernes: anc non-wilderness areas, provided it was compatible
with refuge purpuses. The Service's Refuge Manual (6 RM 8.9H) states that
scientific uses may be permitted when the "minimum tool” concept is adhered to
for all equipment. (Mininum tool is defined as the minimum action or
instrument necessary to successfully, safely, and economically accomplish
wilderness management objuctives.)

0 What etfect would wilderness designation have on aircraft and other
motorized access into the refuge?

This is not a significant issue. Section 1110(a) of the Alaska lands Act
provides for the use of snowmachines, airplanes and moturboats for traditional
activities on all of Arctic Refuge, including wilderness areas, unless such
use can be demonstratec L« be detrimental to refuge resources. Designating
additional wilderness wouid not, by itself, atfect aircraft access into the
refuge.

o What effect would wilderness designation have un developing

transportation and utility corridors?

This is not a significanl issue. No proposals have been made to build roads,
pipelines, utility lines, or other transportation corridors in the refuge
(south of the "1002" area). Under Title X1 of the Alaska Lands Act a
transportation corridor could be built through the wilderness area, with the
approval of the President and Congress.

0 What effect would wilderuess designation have on public use (guided
and unguided recreational use) levels in the refuge?

This is not a significant issue. In all ot the alternatives in the plan the
Service would permil spor: hunting, fishing, and backpacking, river floating,
and other nonconsumptive -ecreational uses throughout the refuge, including
wilderness areas, providei such uses do not conflict with the primary purposes
of the refuge. ouides ani vutfitlers also would continue to be permitted in
wilderness areas, as prov.ded for in Section 1316 of the Alaska Lands Act.
The Service will manage tne level of public use in the refuge, including
wilderness areas, Lo ensure that refuge resources are maintained and user
conflicts are avoided--designating additional wilderness areas, by itself,
would not affect the Service's management of public use (i.e., the level of
guided and unguided use permitted in the refuge). There is potential for
recreational use tu incre4se as a result of wilderness designation, although
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this increase is expected to be negligible. Recreational use would be
expected to increase above current levels whether or not additional wilderness
is designated in the refuge.

Wilderness designation would preclude the development of visitor facilities
(although improved facilities essential to protect refuge and wilderness
resources, prevent or correct unsanitary conditions, disperse visitors, reduce
other hazards, or to control other uses may be permitted), the development of
new permanent facilities by guides or outfitters, and the use of motors.

These points were not raised as an issue, however, during the planning process.

0 What effect would wilderness designation have on the level of oil and
gas activities south of the "1002" area?

This is a significant issue. Wilderness designation at present would have
little effect because all of the refuge is now closed to oil and gas leasing
under Section 1003 of the Alaska Lands Act. Interest has been expressed,
however, in conducting 0il and gas studies and possibly having other portions
of the refuge south of the "1002" area open to exploration and development.
If additional areas in the refuge were to be designated by Congress as
wilderness, surface geologic studies and geophysical studies (other than
seismic surveys) may continue to be permitted in the areas. Seismic surveys
and core sampling, involving mechanized surface transportation or motorized
equipment, would not be allowed (unless the studies are conducted by an
Interior Department agency or contractor under Section 1010 of the Alaska
Lands Act), nor would 0il and gas leasing and development be permitted. If
commercial quantities of oil and gas are present, wilderness designation would
reduce the nation's available energy supply. The issue is controversial
because development interests would like to see additional areas made
available to oil and gas leasing, while conservation groups would like more
wilderness areas.

0 What effect would wilderness designation have on the level of mining
development on refuge lands?

This is a significant issue. Under Section 304(c) of the Alaska Lands Act
where valid claims exist mining activities must be allowed, subject to all
applicable state and federal laws and regulations. This would be true in both
wilderness and non-wilderness areas. If wilderness were designated, however,
the Service would probably conduct more monitoring than it might elsewhere.
Although adequate and feasible access to mining claims is guaranteed under
Section 1110(b) of the Alaska Lands Act, if wilderness were designated the
Service might promulgate more regulations to ensure that refuge resources are
protected than it would in a non-wilderness area. Designating additional
wilderness thus could be controversial, if it is perceived this designation
would limit what actions miners can take in conducting their operations.
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o What effect would wilderness designation have on the level of
commercial timber harvesting?

This is a significant issue. During the planning process the Service was
urged to provide opportunities for commercial timber harvesting on the south
side of the refuge. Wilderness designation would preclude the possibility of
commercial timber harvesting. The issue is controversial because some groups
want to designate additional wilderness in the refuge, while other groups want
to keep open options for future commercial timber harvesting (which wilderness
designation would preclude).

o What effect would wilderness designation have on access to inholdings
within the refuge?

This is not a significant issue. Wilderness designation would have no effect
on access to inholdings within the refuge. Several provisions of the Alaska
Lands Act (i.e., Sections 1109, 1110(b)) ensure access to inholdings. These
provisions apply to designated wilderness as well as to other refuge lands.

o What effect would wilderness designation have on the development and
use of inholdings within the refuge, particularly the Kaktovik
Inupiat Corporation-Arctic Slope Regional Corporation lands?

This is not a significant issue. The Service cannot propose inholdings within
the refuge for wilderness designation. Wilderness designation would have no
effect on actions taken on these lands--the Service does not have authority to
regulate the use of private inholdings or use of lands where valid occupancy
rights exist. In all of the alternatives, regardless of whether or not
additional wilderness is designated in the refuge, the Service would cooperate
with adjacent landowners to minimize impacts from the refuge.

Native corporation lands would not be included in a wilderness because these
lands are not under federal ownership. Wilderness designation would not
affect how the Service applies refuge rules and regulations to Native lands
subject to Section 22(g) of the Alaska Native Claims Settlement Act. Under
Title XI of the Alaska Lands Act the Native corporation would be assured of
access to its lands, regardless of whether the surrounding lands were
designated as wilderness. No selected lands have been included in wilderness
proposals in the plan.

o What effect would wilderness designation have on impacts from
developments on adjacent lands?

This is not a significant issue. The Service has no authority to regulate the
use of lands outside the refuge or the activities that occur on those lands,
even if these activities are occurring adjacent to designated wilderness.
Regardless of whether additional wilderness is designated in Arctic Refuge,
the Service will work with adjacent landowners to minimize the potential for
impacts from their activities and developments. If refuge resources are
adversely affected by off-refuge development, the Service would take the same
action regardless of whether or not the resources are in a designated
wilderness area—-the Service would have the same remedies under state and
federal law that any landowner would have. The Service would cooperate with
the appropriate agency(ies) to resolve the problem.
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Significant Issues for Wilderness Designation

In summary, the Service identified four significant issues for wilderness
designation:

o What effect would wilderness designation have on the refuge's
wilderness values?

o What effect would wilderness designation have on the level of oil and
gas activities south of the "1002" area?

o What effect would wilderness designation have on the level of mining
development on refuge lands?

o What effect would wilderness designation have on commercial timber
harvesting?

PUBLIC REVIEW OF THE DRAFT PLAN

The draft Arctic Refuge plan was made available for public review and comment
in January, 1988. The 90-day public comment period closed on April 25, 1988.
The Service has received 961 written and 42 oral responses on the draft plan
from local, state, and federal agencies, industry, native corporations,
conservation groups, and other interested parties and individuals. A
representative sample of these letters, as well as the Service's responses to
selected comments made in these letters, may be found in Appendix Q of this
document.

Public meetings on the draft plan were held in Kaktovik, Fort Yukon, and
Arctic Village during March and April 1988. Formal public hearings were held
in Fairbanks on March 22, 1988, and in Anchorage on March 24, 1988. A total
of 116 people attended these meetings and hearings, with 42 persons offering
testimony. All village meetings were taped. Transcripts of the Fairbanks and
Anchorage public hearings are available at the Service's regional office in
Anchorage.

Table 3 provides an overview of public response to the seven alternatives
found in the draft plan. The table also provides an indication of the
organizations supporting each of these alternatives.

All comments received, both written and oral, were taken into consideration
during the preparation of this final plan. It is important to note that the
gselection of a preferred alternative is not based solely on how many people
support a particular alternative. Public comment is only one of several
criteria used in the selection of the Service's preferred alternative.
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Table 3.

Analysis of public comments on the draft Arctic Refuge plan.

More No

Alternative A B c D E F G Wilderness? Choice®
Meeting Testimony 5 - - - - - 28 4 5
Written Responses

Individuals 6 1 - - 1 6 422 324 80

Form lLetters - 34 - - - - 42 7 2

Organizations 4 - - - 2 1 18 9 2
Total Comments 15 35 - - 3 7 510 344 89

Supporting

Supporting

Supporting

Supporting

Supparting

Supporting

Supporting

Altr. A * State of Alaska
* Resource Development Council
* Alaska 0il & Gas Association
* Citizens Advisory Commission
* Atlantic Richfield
* Kaktovik Public Meeting
Alt. F v + « + « o« o« o s« » « s * Alaska Wildlife Federation
* National Wildlife Federation
Alt. FC . v v v « « ¢ =« « « s « o s « * International Porcupine
Caribou Commission
* Fort Yukon Public Meeting
% Arctic Village Public Mtg.
Al . G 4 v 4 o o « o o » s =« o s s o s s o« * Northern Alaska
Environmental Center
* Alaska Wildlife
Alliance
* Alaska Sierra Club
* Trustees for Alaska
* Friends of the Earth
* Tanana Chiefs
More Wilderness « « « » « « o« « o s o s o = s o « * Audubon Society
* Wilderness Society
* National Wildlife
Refuge Association
* Alaska Center for
the Environment
Alts. A, B, or ¢ . 50 Commenters or 5%

Alrs. D, E, F, G, or More Wilderness . 864 Commenters or 86%

No Choice expressed . + o « o o o o o o o o s o o o » « « « 89 Commenters or 9%

a

b

Those commenting without indicating a preference for any alternative, but
supporting the designation of additional wilderness in the refuge.

Those commenting without indicating a preference for any alternative.

The International Porcupine Caribou Commission and those attending the Fort

Yukon and Arctic Village meetings supported wilderness designation for the
entire refuge, with the exception of certain areas in the vicinity of Arctic

Village

that are used extensively by villagers. Alternative F has been

modified to reflect their request.
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REVISIONS TO THE DRAFT COMPREHENSIVE CONSERVATION PLAN

In response to comments on the draft Arctic Refuge Comprehensive Conservation
Plan/Environmental Impact Statement/Wilderness Review/Wild River Plan, several
changes were made in this final document. Tables and figures have been
corrected where necessary, and in some cases additional tables and figures
have been added to the text. In addition to editorial and factual changes
made throughout the text, tables and figures, the following substantive
changes were made in the draft plan:

o

Wilderness proposals: The Alternative D, E and F wilderness proposals were
modified to address concerns expressed by the International Porcupine
Caribou Commission and Arctic Village. Refuge lands around Old John Lake,
on the Junjik River from Timber Lake to its confluence with the East Fork
of the Chandalar River, along the East Fork of the Chandalar River north
to Red Sheep Creek, and on the lower Wind River have been deleted from the
wilderness proposals. In addition, the proposed wilderness boundary in
the southeast corner in Alternative E was drawn back to the Porcupine
River.

Revision of the plan: a new paragraph has been added to both the
"Introduction™ and "Environmental Consequences" chapters regarding
revisions to the plan following congressional action on the management of
the "1002" area.

Mechanical manipulation in minimal management areas: A new appendix,
Appendix P, has been added to the document, which describes the Service's
regional policy on this management action.

Common management direction on land exchanges and acquisitions: This
management direction in Chapter V has been revised to address other forms
of acquisition of inholdings from willing sellers.

Common management direction on public access and transportation: The
Service's regulations on the use of off-road vehicles (Title 43, Code of
Federal Regulations, Part 36.11) has been added to the text."

Common management direction on cabin management: This has been rewritten
to clarify the Service's management direction on the Arctic Refuge.

Common management direction on mining operations: References to
mitigation, plans of operation, and special use permits have been deleted.

Description of the Porcupine caribou herd: This section in Chapter IV has
been rewritten in the final plan.

Discussion of subsistence: A new composite figure showing general areas
where local residents harvest resources in and near the Arctic Refuge has
been added to the document.
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o Resource harvest data: Updated Alaska Department of Fish and Game
preliminary harvest data have been added to the text. Also, all
subsistence harvest data have been moved from the fish and wildlife
descriptions to the discussion of subsistence uses in Chapter IV.

o0 Wilderness review: Reference to active mining claims in the refuge has
been added to the text.

o Assessment of impacts on threatened and endangered species: A new section
has been added to the "Environmental Consequences" chapter that discusses
the impacts of each alternative on the refuge's threatened and endangered
species.

o Assessment of mining in Alternative E: A discussion of the effect of
wilderness designation on the mining development in the Alternative E
scenario has been added to the text.

o Effects of wilderness designation in Alternative F: A new section has been
added to the final plan assessing the impacts on wilderness values and
economic uses in areas not proposed for wilderness designation.

FUTURE PUBLIC INVOLVEMENT

No sooner than 45 days following publication of the final plan, the Service
will issue a record of decision that describes the alternative to be
implemented. Should the Service receive any comments during this time period
that require a change(s) in the preferred alternative or clarification of the
management directions in the final plan, the change(s) will be described in
the record of decision.

Both federal law and Service policy requires the Service to consider public
input in environmental decision-making. A public participation program
therefore will be a part of the development of plan updates as well as
appropriate management plans. Every three to five years following adoption of
the final plan the Service will review all public comments and official
suggestions to keep the plan current. The public will be advised of these
updates and urged to comment.
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III. SPECIAL VALUES OF ARCTIC REFUGE

Section 304(g) of the Alaska Lands Act requires the Service to identify and
describe:

the special values of the refuge, as well as any other archaeological,
cultural, ecological, geological, historical, paleontological, scenic, or
wilderness values of the refuge.

In response to this requirement, the Service identified four special values
for Arctic Refuge: wilderness; ecological; geological/paleontological; and
scenic/recreational values. Figure 4 shows the locations of some of the areas
within the refuge that demonstrate these special values. Most of these areas
have more than one special value.

Wilderness Values

The original public land order (2214) that established the Arctic National
Wildlife Range on December 6, 1960, specified that the refuge's purpose was to
preserve "...unique wildlife, wilderness and recreational values...." The
Arctic Refuge's wilderness qualities stand out among its many special values.
The need to preserve a portion of the Brooks Range and arctic Alaska's great
wilderness values formed the original basis for establishing the Arctic

Range. Unlike many other refuges in the national wildlife refuge system, the
Arctic Refuge was not established out of a singular need to conserve

wildlife. Instead, the refuge was established out of a concern for the
wilderness ecosystem of northern Alaska as a whole--it was the physical
features (tallest peaks in the Brooks Range, most glaciers, remoteness, and
habitat diversity) and not the wildlife resources alone that originally drew
focus to this area. Later field work reinforced the conviction that northeast
Alaska was the best place to preserve an arctic wilderness ecosystem.

The wilderness qualities of the Arctic Refuge have been acknowledged by many
individuals, both in words and pictures. Numerous popular articles have been
written about the refuge's wilderness qualities, including: Collins and Sumner
(1953), Anonymous (1953), (1956), (1957a), (1957b), Sumner (1956), Tall
(1959), Douglas (1960), Milton (1961), Murie (1962), Dean (1965), Brower
(1971), Laycock (1976), Chadwick (1979), Abbey (1984), and Kerasote (1984).
Olav Hjel jord, who has skied from Barter Island to Arctic Village and hiked
alone from Barter Island to Arctic Village, stated:

The feature which makes the Wildlife Range worth preserving is its vast
expanse of land free from human influences and tracks. The feeling this
gives the hiker of being the first man ever to roam its valleys and to
climb its mountains and while so doing, if he wishes, to live off the land
with fish tackle and gun in hand. On our increasingly crowded earth, this
is a quality which, if preserved, may make the Arctic Wildlife Range
unique on the globe. (Hjeljord, 1973)
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Figure 4. Selected areas with special values in the Arctic Refuge.
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10.

11.

12.

13.

14.

16.

16.

17.

18.

19.

LEGEND

The Beaufort Lagoon, Icy Reef, and Kongakut River area
The Sadlerochit Mountains

ignek Creek

Ignek Mesa

Fire Creek

The Shublik Hot Springs and Canning Forest area
Peters and Schrader Lakes

The Okpilak River Valley

The Echooka River area

The high peaks area

The Upper Sheenjek River

The lvishak River

Porcupine Lake

The Firth River-Mancha Creek RNA

Atigun Canyon

The Upper Coleen River area

Old John Lake

The Wind River

The Ramparts of the Porcupine River
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John P. Milton, also wrote of the refuge's wilderness qualities after hiking
300 miles (480 km) across it:

This is wilderness on a scale that the mountain men knew in our far west
during earlier days. To have the mood requires hundreds of miles of empty
lands and large expanses of unexplored territory. This Brooks Range
wilderness still has these elements in abundance, and imposes upon you a
need for self-reliance.

Here is an atmosphere of nature at its untamed, uncivilized best. The
wilderness stands on its own: free, not propped by access roads, park
rangers, interpretive centers, and regulations on use....Here there is no
prostitution of the freedom so essential to wilderness - and the quality
of the experience reflects this. (Milton, 1969)

Several congressional reports, prepared during the the Alaska Lands Act
debates, also acknowledged the area:

The Arctic National Wildlife Range is spectacularly scenic. Unlike
elsewhere in the Alaska Arctic, the transition zone from mountains to
coast is compressed into a relatively compact area. Within 150 miles
there is a complete wilderness transect from the forested Brooks Range
South Slope to the Beaufort Sea. The wildlife populations are varied and
abundant. These values alone merit the highest level of protection.
(96th Congress, lst Session, House Report No. 96-97, Part I)

The Arctic Wildlife Refuge is an arctic and subarctic wilderness of
incredible beauty. The rich and varied ecosystem of 18.7 million acres is
inhabited by thriving populations of plants and animals. This Wilderness
has come down through the ages, and it is a heritage that future
generations, living in an industrial world even more complex than ours,
will surely cherish. (96th Congress, lst Session, House Report No. 96-97,
Part II)

Ecological Values

The continuum of ecosystems in the Arctic Refuge is unique in the United
States. It is the only area where people may practicably travel on foot or by
boat and traverse a full range of arctic and subarctic landscapes and habitats
due to the close proximity of the coast and mountains--in a space of less than
150 miles (240 km) one can travel from the taiga forests of the Brooks Range
south slope to the lagoons of the Beaufort Sea.

The diversity of resources of the refuge, including landforms, habitats, fish
and wildlife, and subsistence and recreational uses is noteworthy in Alaska.
The refuge supports a full complement of arctic flora and fauna, including
arctic grayling, arctic char, whitefish, salmon, brown and black bear, Dall
sheep, bald and golden eagles, caribou, peregrine falcon, polar bear, muskox,
moose, wolf, wolverine, and other species of special interest to many
Americans. The refuge includes much of the calving area and the winter range
for the Porcupine caribou herd, one of the largest in North America. It also
is the site of the most successful mainland reintroduction of muskox in
Alaska. Presently the refuge's coastal plain supports about 400 muskox.



There are several sites within the refuge that have been identified to have
special ecological values:

o The Firth River-Mancha Creek Research Natural Area encompasses several
biologically unique habitats within the refuge. The area apparently was
an arctic montane refugium during Pleistocene glaciation. The Firth River
is the only north-flowing river in the region bordered by spruce forest to
within a few miles of the Arctic Ocean. The area includes a wide variety
of habitat types, provides nesting areas for numerous bird species, and is
used by most of the mammal species occurring on the refuge. The area is
important for caribou migration, moose, brown bear, wolf, and wolverine,
and supports one of the farthest north populations recorded for both
beaver and muskrat in Alaska. The threatened arctic peregrine falcon is
believed to nest in the area. Another regionally unique, important
feature is the presence of tall limestone spires that add scenic beauty to
the area. This area of the refuge is probably one of the most remote in
terms of the amount of human visitation and use that occurs there. Bliss
and Gustafson (1981) recommended the area as a national natural landmark,
while Viereck and Zasada (1972) recommended it as an ecological reserve.

0 Peters and Schrader Lakes, known collectively as the Neruokpuk Lakes, lie
on the north side of the Brooks Range. They are significant geologically
and ecologically, and have "spectacular" scenic value. Peters Lake and
Schrader Lake are the two largest and most northerly arctic alpine lakes
in North America. The two large, deep, connected lakes are surrounded by
steep slopes rising to some of the highest peaks in the Brooks Range.
Significant geologic features besides the lakes in the area include:
cirques, aretes, hanging glacial valleys, cirque glaciers, and surficial
glacial deposits. The two lakes, situated between open tundra on the
north and the Brooks Range on the south, provide an area of great
ecological variety within a relatively small geographic area. Large and
small mammals, including Dall sheep and caribou, as well as upland birds,
are abundant. Resident lake trout, arctic char and arctic grayling are
also present in the lakes. The lakes provide one of the few large
convenient landing surfaces for fixed-wing aircraft in the northern
mountainous portion of the refuge. Visitors to the area can view Dall
sheep, caribou, wolves, bears, a variety of small mammals, and many
species of birds. The lakes also provide fishing for lake trout, arctic
char and arctic grayling. The area is also a subsistence use area. A
field research station, formerly part of the Naval Arctic Research
Laboratory, is located on the eastern shore of Peters Lake. This facility
is now administered by and intermittently used by the Service. Numerous
studies in limnology, mammalogy, botany, aquatic ecology, and geology have
been conducted in the area. Peters and Schrader lakes were originally
suggested as a national natural landmark by Dr. Frederick C. Dean of the
University of Alaska, and a site evaluation report was prepared in 1968.
Detterman identified it as a potential landmark in 1974. Bliss and
Gustafson (1981) identified the site as having a high degree of national
significance, and recommended it again as a national natural landmark.
Finally, Gordon and Shaine (1978) listed it as one of the state's
outstanding scenic complexes. In 1977, the Service designated the two
lakes and surrounding area as the Neruokpuk Lakes Public Use Natural Area.
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Porcupine Lake is one of the few large, high elevation lakes in the
eastern Brooks Range. The area is significant for its abundant wildlife,
including Dall sheep, moose, grizzly bear, wolf, fox, and caribou, as well
as its limestone vegetation, and scenic beauty. Bliss and Gustafson
(1981) identified the site as having a high degree of national
significance, and recommended it as a national natural landmark.

The Sadlerochit Mountaing and Warm Springs area is significant for its
population of Dall sheep, its lush vegetation, its geology, and its warm
water aquifer. The warm springs supports vegetation not generally found
in the arctic lowland. The mountains support Dall sheep, the furthest
north population in North America. Detterman (1974) noted the site was
probably nationally significant, and recommended it for landmark status in
19743 Bliss & Gustafson (1981) also identified the site as having a high
degree of national significance, and recommended it as a national natural
landmark.

The Shublik Hot Spring and Canning Forest are significant for the hot
springs, which supports lush vegetation (with several species extending
beyond their usual range) and abundant wildlife. Shublik Springs is one
of the largest continuously flowing springs on the north slope. The site
is of considerable botanical interest because of the presence of relict
flora of several types and disjunct populations of plant species not
normally found north of the Yukon River. The site contains some of the
best examples of tree growth on the north slope. Of particular note in
this regard is a large grove of poplar trees. Erigeron muirii (Muir's
fleabane), a candidate plant for threatened/endangered species listing, 1is
found in this area. The warm spring has important fish overwintering
values, supporting resident arctic char year-round. The spring and
vegetation provide habitat for birds well north of their usual ranges,
including the American robin, gray jay, yellow-shafted flicker, and
possibly the northern three-toed woodpecker. The area supports one of the
healthiest moose populations on the north slope of the refuge--moose
congregate during the fall, winter and spring. Brown bear, caribou,
wolverine and wolf are also common. Fossils are found in the rocks on
Shublik Island. The Shublik Hot Spring and Canning Forest area has been
recognized for its national significance in several studies, including:
Viereck and Zasada (1972) who recommended it as an ecological reserve;
Detterman (1974) who recommended it as a national natural landmarkj
Koranda and Evans (1975) who nominated it as a national natural landmark;
and Bliss and Custafson (1981) who noted it had high national significance
and recommended it as a national natural landmark. The Service designated
the Shublik Research Natural Area here in 1975.

The Upper Coleen River supports the northernmost stands of white spruce
found in the Brooks Range. Abundant wildlife are present, including brown
bear, moose, fox and wolverine. This site was first recommended as an
ecological reserve by Viereck and Zasada (1972). Bliss and Gustafson
(1981) subsequently noted that it appeared to have national significance,
and recommended the site as a national natural landmark.
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0 The Beaufort Lagoon-Icy Reef-Kongakut River area has several noteworthy
features. Detterman (1974) noted it as "an excellent offshore bar and
lagoonal system in the Arctic lowland....An exceptional{ly] good site to
atudy coastal depositional features...." He stated the area was
"definitely eligible for entry into the Registry of Natural Landmarks."
Roranda and Evans (1975) noted the area "...contains several unique
landscape and ecological features which are representative of the
northeastern section of the Arctic Lowland." Icy Reef encloses a large
lagoon that provides habitat for large populations of whitefish and arctic
char; marine invertebrate organisms are also abundant. The lagoon is a
feeding and resting area for waterfowl, including black brant, surf
scoter, oldsquaw, arctic loon, and many shorebird species. Ringed and
bearded seals also use the lagoon. Other wildlife species found in the
area include snow goose, tundra swan, Canada and white-fronted goose,
common and king eider, caribou, muskox, wolf, arctic fox, brown bear,
peregrine falcon and gyrfalcon. Gordon and Shaine (1978) recognized the
Beaufort Lagoon-Icy Reef site as one of the state's outstanding scenic
complexes. Koranda and Evans (1975) also included the lower part of the
Kongakut River as another area worthy of designation as a national natural
landmark.

o Old John Lake is a large lake on the southern flanks of the Brooks Range.
It is significant for its abundance of wildlife. Large mammals, including
moose and caribou, are abundant at certain times of the year. Large lake
trout attract subsistence and sport fishermen. The site also is important
historically with evidence of past Eskimo habitation. Bliss and Gustafson
(1981) noted the area appeared to be of national significance and
recommended it as a national natural landmark.

0 The Echooka River includes an aufeis field formed by springs. The area
around the springs contains a wide variety of plants and is the site of
some of the largest trees on the north slope. The lush vegetation also
attracts numerous birds and mammals. Detterman (1974) stated the site was
probably of national significance, and recommended it as a national
natural landmark. The abrupt mountain front in the Echooka-Ivishak area
is among the most striking in the Brooks Range. The site was considered
as an ecological landmark and was suggested as an ecological reserve by
the Joint Federal-State Land Use Planning Commission. Koranda and Evans
(1975) also recommended the site as a national natural landmark, because
of its unique botanical nature, while Gordon and Shaine (1978) identified
it as one of the state's outstanding scenic complexes.

Geological /Paleontological Values

The Arctic Refuge has many sites with special geological and paleontological
values. Peters and Schrader lakes, Sadlerochit Mountains and Warm Springs,
and the Beaufort Lagoon-Icy Reef-Kongakut River area have geological value, as
noted above. Other sites that have been identified to have special geological
and paleontological values in the refuge include the following:

-55-



The ramparts of the Porcupine River is of both geologic and scenic
interest. The main river and the lower ends of its tributaries have
formed a series of narrow colorful gorges. The gorges contain numerous
caves and fossils. It also provides breeding habitat for the endangered
American peregrine falcon subspecies, as well as golden eagles. Young and
Walters (1982) highly recommended it as a national natural landmark. The
area is also recognized as one of the state's outstanding scenic complexes
(Gordon and Shaine, 1978).

Atigun Canyon is significant as a geologic and scenic feature. The chasm
is as much as 2,000 feet (600 m) deep and eight miles (13 km) in length,
exposing multi-layered, contorted rock strata. The canyon supports
abundant wildlife, including brown bear, caribou, Dall sheep, moose, and
wolf, and is a breeding ground for raptors and other tundra breeding
birds. Both Bliss and Gustafson (1981) and Detterman (1974) recommended
the site as a national natural landmark. The Joint Federal-State Land Use
Planning Commission recommended it as an ecological reserve, while Gordon
and Shaine (1978) identified it as one of the state's outstanding scenic
complexes.

The Okpilak River valley is significant for its diverse glacial features
and scenic beauty: among the major valleys in the area, the Okpilak
contains the largest amount of glacial features including moraines, fans,
kames, sand dunes, and outwashes. Exceptionally rugged glaciated
mountains closely fringe the river. This valley was identified as having
a high degree of national significance and was recommended as a national
natural landmark by Bliss and Gustafson (1981). Gordon and Shaine (1978)
also identified it as one of the state's outstanding scenic complexes.

The Ignek Mesa commands a "spectacular" view of multicolored strata in
Ignek Valley as well as the surrounding Shublik and Sadlerochit

mountains. It contains some of the richest fossil collecting areas in
northern Alaska with a complete record for the Upper Triassic, Jurassic,
and Lower Cretaceous--nearly 100 million years of the earth's history can
be viewed in this one small site. An important sheep lick is also on this
site. Detterman (1974) stated the site is of national significance and
qualifies as a national natural landmark; Gordon and Shaine (1978) also
identified it as one of the state's outstanding scenic complexes.

Detterman (1974) noted that Fire Creek is "one of the most outstanding
sites" on the north slope, and of "'great national significance." The
creek has cut a narrow gorge through the rock, completely exposing some of
the most fossiliferous strata found anywhere. A complete record of the
development of life from the middle Mississippian to the middle Jurassic,
an interval of about 175 million years, are contained in these rocks. The
gorge is very scenic. Detterman further stated that information
concerning the abundant fossils at this site should not be given wide
distribution because indiscriminate collecting could ruin the site.
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o Ignek Creek contains a vertebrate fossil site in limestone of the Triassic
Shublik Formation. Fossiliferous strata of Mississippian to Jurassic age
are nearby. Ignek Valley is a main caribou migration route. Detterman
(1974) recommended the area be preserved for future scientific
investigation and be included in the Registry of Natural Landmarks. The
valley was also identified by Gordon and Shaine (1978) as one of the
state's outstanding scenic complexes.

Scenic/Recreational Values

The Arctic Refuge has often been singled out for its special scenic and
recreational values. The refuge encompasses part of the 600-mile (970-km)
long Brooks Range, the northernmost extension of the main continental mountain
system of North America. The four tallest peaks in the Brooks Range, Mounts
Isto, Chamberlin, Hubley, and Michelson, are located in the refuge. The
Arctic Refuge also contains the only extensive glaciation in the Brooks

Range. The dramatic scenic qualities and the remoteness of these mountains
attract backpackers, photographers and hunters from around the world.

The refuge has three national wild rivers, the upper Sheenjek, Ivishak and
Wind rivers. These rivers were designated by Congress in Section 602 of the
Alaska Lands Act because of their high scenic, recreational, and wildlife
values. Other rivers with high recreational values in the refuge include the
Canning, Kongakut, Hulahula, and the East Fork of the Chandalar.

Most of the sites listed under other values in this chapter also have been
identified to have special scenic values, including:

Peters/Schrader Lakes

Porcupine Lake

Sadlerochit Mountains and Warm Spring
Beautfort Lagoon-Icy Reef-Kongakut River
Firth River/Mancha Creek Research Natural Area
Echooka River

Okpilak River valley

Ignek Creek

Ramparts of the Porcupine River

Atigun Canyon

Ignek Mesa

000000000 O0OOo
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IV. THE AFFECTED ENVIRONMENT

SETTING

The Arctic Refuge is situated in northeast Alaska. The eastern boundary is
the Canadian border; the northern boundary is the Beaufort Sea coast and the
seaward shore of the barrier island system. Total area within the boundaries
of the refuge is about 19,5 million acres (7.9 million ha). From east to west
the refuge extends a maximum of about 210 miles (340 km) from the Canadian
border to the Atigun River at the extreme western end. In the north-south
direction the refuge extends a maximum of about 190 miles (310 km) between the
Beaufort Sea coast and the Keele Mountain Range south of the Porcupine River
(see Figure 2).

LAND STATUS

Table 4 summarizes the land status of the Arctic Refuge as of June 1986;
Figure 5 shows the status of lands within the refuge boundary. Of the
approximately 19.5 million acres (7.9 million ha) within the refuge boundary,
about 99% of the land (19 million acres) is presently under federal
jurisdiction. About 1% of the land has either been selected by Native
corporations, or has been filed for Native allotments.

Approximately 176,000 acres (71,000 ha) of refuge lands have been conveyed to
Native village and regional corporations under provisions of the Alaska Native
Claims Settlement Act and the Alaska Lands Act; another 5,000 acres (2,000 ha)
have been selected by the Kaktovik Inupiat Corporation. Under the terms of
the Chandler Lake land exchange agreement, the Arctic Slope Regional
Corporation (ASRC) owns all subsurface rights to the Kaktovik Inupiat
Corporation lands. Doyon Ltd, a regional Native corporation, has selected
112,000 acres (45,000 ha) in the southern part of the refuge under Section l4
of the Alaska Native Claims Settlement Act.

Section 22(g) of the Native Claims Act applies to all lands conveyed to Native
corporations from within the original Arctic National Wildlife Range. This
gsection states that the refuge lands conveyed to the Native corporations
remain subject to the laws and regulations governing use and development of
the refuge.

About 173 applications have been filed for Native allotments in the Arctic
Refuge, totaling about 15,000 acres (6,100 ha). Of these, approximately 4
have been patented or approved; the remainder are still being reviewed. The
allotment applications are primarily along the coast and on stream drainages
near Arctic Village.

Approximately 1,000 acres (400 ha) within the refuge boundary are under other
private ownership, excluding Native allotments.

The United States and the State of Alaska dispute ownership of the submerged
lands beneath the coastal lagoons in the area between the mainland and the
offshore barrier islands from Brownlow Point to the mouth of the Aichilik
River (with the exception of lagoons north of the Kaktovik Inupiat Corporation
lands lands). Arguments over the ownership of these lands have been presented
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Table 4. Land status of Arctic Refuge as of June 1986.5/

Ownership Acres % of Refuge
Federal 19,196,000 99
Native Village Corporation

- Selections / 5,000 <1
- Conveyances— 85,000 <1
Regional Corporations

- Selections 0 0
- Conveyances / 91,000 <1
- 14(h)(1) selections®’ (94) 106,000 <1
- 14(h)(8) Selections (1) 6,000 <1
Native Allotments (173) 15,000 <1
Private Partiesg/ 1,000 <1
Total Within Refuge Boundary 19,500,000 100

§/Acreages are approximate due to rounding, inaccuracies in information
available, and ongoing changes in the land status (e.g.,
relinquishments, invalidations and conveyances of selected land).

E,Conveyances include interim conveyances and patented lands.

¢/Section 14(h)(1) selections are historic/cemetery sites that have been
identified by the Doyon, Ltd. regional corporation

E/Private inholdings include homestead sites, mission sites, Native
townsites, and headquarter sites.

Source: Realty Division, U.S. Fish and Wildlife Service, Anchorage, AK.
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Figure 5. Land status as of June, 1986.
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to a Special Master appointed by the United States Supreme Court. A final
decision has not been rendered. Until this decision is made, all activity on
these submerged lands requires concurrent federal and state approval.

PHYSICAL ENVIRONMENT
Climate

The Arctic Refuge encompasses a range of climatic conditions that occur from
the coastal plain environment along the Beaufort Sea southward across the
Brooks Range and into the interior Yukon Flats basin.

The climate of Alaska north of the Brooks Range is classified as arctic.
Summers are short, cool and generallg cloudy, with temperatures of the warmest
month (July) averaging about 419F (5°C) and maximum temperatures rarely
exceeding 86°F (30°C). Subfreezing temperatures and snow may occur at any
time during the year. Winters are very cold, with temperatures of the coldest
month (Februarz) averaging about -4°F (-20°C). Extreme lows frequently

drop below -40°F (-40°C). Because high surface winds are common

throughout the year, the combination of wind and temperature results in
equivalent chill temperatures well below the actual temperatures.

Within the arctic zone, there is a trend toward increasing continental and
diminishing marine influence with distance from the coast. The arctic coast
experiences more frequent cloudiness and fog, with higher winds, while inland,
clear skies are more common and winds are variable. Thus, temperature ranges
and extremes tend to be greater inland.

The arctic coastal plain receives little precipitation: the average annual
water equivalent precipitation is less than 10 inches (25 cm). This includes
12 to 47 inches (30 to 120 cm) of snowfall. Most precipitation is in the form
of summer rainfall. However, due to low evaporation rates, permafrost, and
generally level terrain, soils in summer are usually saturated. Thus,
available moisture is considerably greater than the low annual precipitation
would produce in a more temperate climate.

Relatively high surface winds prevail along the arctic coast throughout the
year. At Barter Island, a calm condition exists only 4% of the time. Average
wind speeds are generally 9 to 15 miles per hour (15 to 25 kph), with
occasional intense storms generating winds in excess of 70 miles per hour (115
kph). The winds are predominantly from the northeast, although most of the
strongest winds are westerly.

The climate south of the Brooks Range can be characterized as continental
subarctic, characterized by great seasonal extremes of temperature. Fort
Yukon, the closest official weather recording station, situated about 60 miles
(100 km) south of the southern boundary of the refuge, holds the state record
high temperature of 100°F (38°C) and comes close to the record low of

-75°F (-59%).
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Because the refuge is completely north of the Arctic Circle, all of the area
experiences days when the sun is continuously above or below the horizon.

This effect is accentuated in the more northerly portions of the area. At
Barter Island the sun is continuously above the horizon-between May 15 and
July 27. It is continuously below the horizon from November 24 to

January 17. During this time, twilight and moonlight are the only sources of
natural light. Twilight lasts for only 6~7 hours in late November and is
reduced to a minimum of about three hours by December 21, the winter solstice.

Air Quality

Data on air quality of the Arctic Refuge have not been collected. However,
because human activity is low, air quality in the refuge is expected to be
generally very good, with ambient concentrations for air pollutants nearly at
background levels. Current air pollutant concentrations are expected to
result from a combination of natural sources and the residue of arctic haze.
In recent years arctic haze has been reported over the north slope. This
haze, which probably extends to the refuge, may result from pollutants emitted
from the Soviet Union (Rahn and Lowenthal, 1984). Particulate matter can
occur at high concentrations even in remote areas and in the absence of human
activity due to windblown dust, soil, or other surface cover.

Air quality in the refuge is strongly dependent on local meterological
conditions and topography. Strong temperature inversions, particularly during
the winter, often begin near ground level and hinder vertical air circulation
and mixing. An inversion, if coupled with low, near-surface wind speeds, can
produce prolonged stagnant air conditions, especially in areas having
topographic obstructions such as hills and mountains.

Noise

Ambient noise levels over most of the Arctic Refuge are low and result
predominantly from natural sources or processes. During the winter, the
principal sounds are those associated with the wind. Noise carries
considerable distances (but not upwind), especially during calm, cold (-40°F
or -40°C) conditions because of the increased air demsity. Man-made sounds
are confined to village activities and to some isolated activities, such as
hunting. Other man-made sources are aircraft, vehicle and equipment
operations,

Togograghz

There are three distinct physiographic units within the Arctic Refuge. The
extreme northern portion of the refuge is the arctic coastal plain, a region
of low to moderate relief that varies from a few to approximately 40 miles
(60 km) in width. The Brooks Range, topographically the continuation of the
North American Rocky Mountain System, occupies most of the refuge area. The
southeastern portion of the refuge lies across the Porcupine Plateau, a broad
upland of generally moderate relief.

-62-



On the north slope the coastal plain rises gradually from the sea bed, across
very flat delta portions at the river mouths, then through scattered low hills
to an altitude of about 600 feet (180 m). Many braided rivers cross the
plain. Foothills above 600 feet are elongate east-west, revealing bedrock
gtructure.

The Brooks Range consists of a wide belt of mountain ridges that arc gently
east to west across the refuge. The long, central, northeast-trending crest
of the Philip Smith Mountains forms the continental drainage divide where the
range enters the refuge from the southwest. In the northcentral portion of
the refuge, where the ridge bends east and southeast, the highest peaks of the
Franklin, Romanzof, and British Mountains jut up abruptly at the north front
of the range. Farther east, the continental divide becomes progressively
lower, trending southeastward along the Davidson Mountains. In Canada the
divide joins topographically well-defined portions of the Rocky Mountains.

Topography throughout the Brooks Range is rugged, reflecting glaciation and
differential erosion of tilted, folded, and faulted rock layers. The ridges
strike parallel to the rock layers and to the mountain ranges. Intervening
valleys are wide, steep-sided and flat-floored, cut by glaciers and then
filled with alluvium. Mountain summits are generally from 4,000 to 6,000 feet
(1,200 to 1,800 m) in the Philip Smith Mountains, 7,000 to 8,000 feet (2,100
to 2,400 m) in the Franklin Mountains, and 8,000 to 9,000 feet (2,400 to

2,700 m) in the Romanzof Mountains. The four highest peaks in the Brooks
Range are within the Romanzof Mountains in the refuge, the highest being
9,050-foot (2,760 m) Mount Isto. Scattered ice caps and alpine glaciers
remain above 6,000 feet (1,800 m), most numerous and longest (about 8 miles or
13 km) in the Franklin Mountains-Romanzof Mountains sector.

The Porcupine Plateau is a rolling upland with rounded to flat summits mostly
1,500 to 2,500 feet (460 to 760 m) in elevation. Several domes and mountain
groups rise higher; for example, Helmet, Shoulder, and Spike mountains rise
3,300 to 3,700 feet (1,000 to 1,100 m). Drainage is irregular, with no
recognized pattern or preferred direction.

Geologzél

The Arctic Refuge is an approximately 30,000 square mile (78,000 km?) region
that cuts across the entire Brooks Range, encompassing various geologic
terranes and subterranes that are defined by distinctly different bedrock and
surficial deposit lithologies, stratigraphy and structure. Rocks in the
region have been multiply metamorphosed or deformed with an intensity that
varies throughout the refuge. These variations in lithology, stratigraphy,
structure, and degree of deformation result in complex geologic relationships.

E/Most of the information in this section, including the descriptions of
bedrock geology, surficial geology, soils, mineral potential and oil and gas
potential, was taken from an unpublished report on the refuge prepared by
the Alaska Department of Natural Resources, Division of Geological and
Geophysical Surveys, Fairbanks. This report includes a detailed description
of the refuge's bedrock geology and a preliminary geologic map. Copies of
the report are on file at the refuge's headquarters in Fairbanks and the
Service's regional office in Anchorage.
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Bedrock Geology

Rocks of the Brooks Range and Porcupine Plateau within the refuge range in age
from Quaternary to Proterozoic. Metamorphic grade ranges from completely
unmetamorphosed rocks to gneiss and schist of the amphibolite facies that may
have been metamorphosed three times.

The Arctic Refuge is composed of fragmented continental crust overlain by
oceanic crust. The adjoining small continental crustal fragments are called
lithostratigraphic terranes; large subdivisions of terranes are called
subterranes. Terranes and subterranes delimit areas with distinctly different
geologic history and consequently different geological environments from
adjoining terranes. Most terranes and many subterranes are separated by major
faults, which accounts for the contrasting geologic histories.

The Cordilleran Orogenic Belt, which the Arctic Refuge transects, is composed
of numerous lithostratigraphic terranes (Silberling and Jones, 1984). The
oceanic Angayucham, and continental Arctic Alaska and Porcupine
lithostratigraphic terranes occur in the refuge. These terranes are further
subdivided into eight subterranes. The structurally highest
lithostratigraphic terrane, the Angayucham terrane, is divided into three
subterranes. The Arctic Alaska terrane, which underlies about 80% of the
refuge, is structurally and stratigraphically complex: the terrane is divided
into four subterranes and three stratigraphic sequences with important
stratigraphic and lithologic differences respectively. Similar stratigraphic
sequences are described in the Porcupine terrane, which may be a continuation
of the North Slope subterrane of the Arctic Alaska terrane.

Because shallowly inclined thrust faults are the primary terrane and
subterrane bounding structures the structural style of the refuge can be
viewed simply as a stack of thrust fault-bounded, panel-shaped subterranes.
The oceanic Angayucham terrane lies on top and is composed of three
subterranes in descending order: a panel of ultramafic and mafic rocks derived
from oceanic lower crust and mantle; a panel of mafic volcanic rocks derived
from oceanic upper crust; and a panel of phyllite derived from supracrustal
slope-rise sediments. The underlying continental rocks of the Arctic Alaska
terrane are divided into four subterranes in sequence from top to bottom: the
Coldfoot, Hammond, Endicott, and North Slope subterranes. Northward-vergent,
south-dipping thrust faults separate these terranes and subterranes, so the
present sequence from top to bottom was, prior to thrusting, a sequence from
deepest and south-most to highest and north-most. The vertical stacking order
of subterranes remains relatively constant across arctic Alaska.

The Angayucham terrane is exposed in the south-central portion of the refuge
between Arctic Village and Vundik Lake where it was originally called the
Christian Complex (Brosge and Reiser, 1962). It is composed principally of
pillow basalt, tuff, gabbro, diabase, chert, graywacke, and phyllite, and
minor limestone with an overlying thrust sheet of serpentinized peridotite.
The Angayucham terrane underlies a large part of northern Alaska south of the
Brooks Range and is correlated with ophiolitic klippe in the northeastern
Brooks Range (Roederer and Mull, 1978) and the Innoko and Tozitna terranes and
Rampart Group of the southern Yukon and Koyukuk basin (Roederer and

Mull, 1978; Jones et al., 1984).
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The Arctic Alaska terrane underlies the Brooks Range to the north of the
Porcupine River, where it is bounded by the Angayucham thrust. Within the
refuge, the Arctic Alaska terrane extends from the Angayucham thrust near
Crayling Lake north to the Arctic Ocean, and is composed primarily of
continental sedimentary and metasedimentary rocks of Proterozoic through
Mesozoic age, with especially thick and varied Devonian rocks. From south to
north, Silberling and Jones (1984) divided the Arctic Alaska terrane in the
refuge into the Coldfoot, Hammond, Endicott, and North Slope subterranes. The
subterranes are south-dipping, tabular to lenticular thrust panels or
allochthons separated by major thrust faults whose south to north distribution
is a result of vertical top to bottom stacking of the subterranes.

Each of the subterranes have internally consistent, distinctive Paleozoic
stratigraphies but share elements of the regional Paleozoic stratigraphy of
the Arctic Alaska terrane. Significant geologic units that reoccur in most of
the subterranes are the Devonian volcanic units and granites, the Hunt Fork
Shale, and the Endicott and Lisburne Groups. Their distribution seems to
preclude post-Lisburne plate boundaries within the Arctic Alaska terrane.

The Porcupine terrane underlies the southeastern portion of the refuge to the
south of the Porcupine River. Very little has been published about the
geology of the Porcupine terrane, and exposures there are poor compared to the
Brooks Range, making mapping more difficult. The stratigraphy and general
geologic history of the terrane are similar to that of the North Slope
subterrane of the Arctic Alaska terrane. The generalized stratigraphy of the
Porcupine terrane is: 1) a Proterozoic sequence of phyllite; 2) an
unconformably overlying Lower Paleozoic, Franklinian sequence of carbonate
rocks; 3) an unconformably overlying Upper Paleozoic and Lower Mesozoic
Ellesmerian sequence siliceous clastic rocks; an unconformably overlying Late
Cretaceous, Brookian sequence of quartzitic sandstone; and an unconformably
overlapping sequence of Miocene to Pleistocene clay and basalt.

Surficial Deposits and Glacial Geology

Six Quaternary (Pleistocene and Holocene) glaciations occurred in the Arctic
Refuge. Glaciers were of an alpine valley type that during the earlier, more
extensive Latest Tertiary-Pleistocene advances coalesced to form piedmont
lobes. However, the glaciers of northern Alaska never formed a continuous
ice-sheet.

The two oldest advances, the Anaktuvuk and Sagavanirktok glaciations, are
pre-Wisconsian in age. Deposits of these glaciations are greatly modified by
erosion and mass-weathering. Drift is present as tundra-covered moraines.

Most of the former kettle lakes have been filled or drained and drainage
patterns are well integrated. Relatively fresh drift deposits of the early
Wisconsin age Itkillik and Echooka glaciations are distinguished by

differences in physical characteristics and the distribution of morainal areas.

Deposits of the late Wisconsin(?) Alapah Mountain glaciation are little

modified by weathering, but are tundra-covered. Morainal areas contain kettle
lakes and consequent drainage has undergone little or no modification.
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The Holocene Fan Mountain glaciation represents the most recent glacial
advance recorded in the region. Fan Mountain moraines are fresh, bare of
tundra and generally restricted to the cirque areas.

Most existing glaciers on the northern slope of the Brooks Range originate in
the protected parts of the larger, higher, north-facing cirques and most do
not extend more than 3 or 4 miles (5 or 6 km) from the areas of accumulation.
The smaller glaciers seem to be remnants of shrinking Quaternary valley
glaciers. Almost all the smaller cirques at lower levels are ice-free.

Surficial deposits of the Arctic Refuge include Quaternary and Recent deposits
of glacial, alluvial, eolian and colluvial sediments; glacial deposits
predominate (Karlstrom et al., 1964). Although at least six glacial advances
occurred in the refuge, glaciers apparently never advanced more than a few
miles beyond the present mountain front. Morainal deposits are concentrated
in this area (Hartman, 1973). Wisconsin age moraine and drift deposits fill
the upper valleys of most drainages, while farther down in these drainages
Illinoisan modified moraine and drift occur. Still farther downstream older,
highly modified moraine and drift deposits are predominantly exposed in the
middle reaches of many of the south slope drainages and in a large area of the
lower Canning River on the north slope. Outwash bordering older moraines is
found over an extensive area of the central arctic coastal plain and in the
upper Tamayariak and Katakturuk drainages.

The Canning River delta contains the only extensive modern deltaic-sediment
deposits in the refuge. Most of the lower coastal plain is composed.of o}det
interstratified alluvial and marine sediments locally including glacial till.

Modern alluvial floodplain deposits underlie the active floodplains of the
major rivers of the north and south slopes. Older alluvial fan deposits are
found in the upper Katakturuk, Marsh Creek and Sadlerochit drainages on the
coastal plain. Eolian (wind blown) deposits are found in a few interfluvial
areas of the northeastern coastal plain and in the southeastern-most portion
of the refuge, to the south of the Porcupine River.

Much bare bedrock and coarse rubble is exposed over extensive portions of the
Porcupine Plateau and over the majority of the Brooks Range. The Porcupine
Plateau area is mostly covered by coarse- and fine-grained colluvium.
Undifferentiated eolian, glacial, colluvial and fluvial deposits underlie most
of the Coleen and Porcupine river drainages and the upper portions of the
Firth and 0ld Crow river drainages.

Permafrost

Permafrost underlies most of the Arctic Refuge. Permafrost is defined as )
soil, other superficial deposits, or even bedrock, in which the temperature 1s
below freezing (32°F, 0°C) for at least two years continuously (Muller,

1947). Depth of permafrost on the north slope of the refuge is probably
comparable to that in the western Alaskan north slope area, approximately
1,000 feet (300 m) (Brewer, 1955). The active layer, that portion of the
ground surface that thaws annually in summer, ranges from less than 1 foot
(0.3 m) to 5 feet (1.5 m) in thickness.
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Lakes and rivers influence the permafrost depth. Shallow lakes freeze to the
bottom and are directly underlain. by permafrost. Deep lakes and the deeper
portions of rivers (7+ feet deep) (2.1 m) usually do not freeze to the bottom
and are underlain by a thaw bulb in the permafrost table (Brewer, 1958a,b).

Common topographic features on ground underlain by permafrost are low and
high~centered polygons. These features form when the upper few feet of
ground, exposed to temperatures well below freezing, contract and crack,
usually in polygonal patterns. Spring meltwater seeps into these cracks,
which when the water freezes again leaves vertical stringers of ice. This ice
limits summer expansion of warming permafrost, displacing the adjacent mineral
soils upward. The repeated cracking and widening of these vertical ice wedges
over many years results in elevated ridges of soil material forming on either
side of the wedges (Lachenbruch et al., 1962).

The polygonal areas formed between these interconnecting ice wedges are
usually from 30 to 200 feet in diameter. Most polygons are of the
low-centered type, characterized at the ice wedge boundaries by upthrust
ridges that impede drainage from the polygon, giving the enclosed area a
rice-paddy appearance.

In areas where there is enough slope to allow drainage, such as near streams,
lakes and the coast, high-centered polygons may occur. These polygons
originate in the same manner as low-centered polygons, but during
exceptionally warm summers, with deeper thaw, the tops of the ice wedges
melt. Water then drains off, and the soil and tundra slump into the voids.
This slumping, when repeated over tens of years, produces ditches between the
polygons, leaving the polygons separated by interconnecting, partially filled
voids .

Soils

The coastal plain region of the refuge includes low terraces and floodplains
of streams draining the north slope of the Brooks Range. Materials underlying
the soils consist of fluvial sands and silts from these streams with
increasing amounts of interstratified marine sediments near the coast.
Generally, soils of the plain are poorly drained, thawing less than 18 inches
(46 cm) in summer. Loamy textures are common on terraces and floodplains, and
organic soils occur in depressions. Locally, peaty materials are buried
beneath windblown sand deposits.

Soils in the rolling foothills area to the south of the plain form on a variety
of parent materials, ranging from very gravelly deposits on ridges and upper
slopes to medium- and fine-grained materials in lower areas. Most soils of the
long foothill slopes and broad valleys of the foothills are poorly drained and
form from silty and clayey materials. Well-drained, very gravelly soils with
dark non-acid to slightly acid upper layers occur locally. Peaty soils are
found in valley bottoms; sandy soils including windblown silt occur in

isolated dunes bordering major streams. Shallow permafrost in the foothills

is evidenced by widespread ice-related surface features. Foothills vegetation
is important because it stabilizes the thin, highly erodible soils above the
shallow permafrost layer. The Brooks Range consists mainly of very steep,
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exposed bedrock and coarse rubble surrounding alpine valleys and less sloping
areas with shallow, very gravelly and stony soils. Steeper terrane has fewer
isolated bodies of gravelly and stony soils.

Gravelly glacial till underlies large valleys while outwash deposits extend
from the mouths of these valleys down into the foothills, Vegetation is
sparse and vascular plants do not occur above 3,000 feet (900 m).

Soil types south of the Brooks Range vary considerably. Wet loamy soils with
a thick overlying peat layer and a shallow permafrost table are common in the
broad lowlands adjacent to the Yukon River and its majo tributaries. Peat
deposits are found locally in these soils.

Upland sites have better-drained soils. Hills and ridges of the southern
slopes of the Brooks Range, Yukon-Tanana Uplands, and Porcupine Plateau are
underlain by well-drained brown loams. Hillsides, slopes, and ridges bordering
the Yukon Flats are underlain by moderately well-drained gravelly and stony
loams.

Three major soil orders, Inceptisols, Entisols and Mollisols, and 14 s?il
associations have been identified on the Arctic Refuge. Appendix N briefly
describes these soil types and identifies where they occur in the refuge.

Mineral Resources

Previous efforts to define the metallic and selected nonmetallic mineral
resources of the refuge have resulted in several informative maps,
descriptions, and predictions of mineral occurrences. Mineral occurrences
provide site-specific information on the mineral potential of the refuge.
Presently the refuge is poorly explored so only a few deposits or occurrences
are known (Figure 6). Consequently, the areas with high potential for mineral
deposits cannot be outlined directly from mineral occurrence information and
must be delineated instead by lithologic unit.

The deposition of many of the mineral occurrences in the refuge are
genetically linked to geologic processes that formed the associated lithologic
unit., Thus, a given lithologic unit or formation may have regional, genetic
potential for certain deposit types wherever it is exposed. Each
lithostratigraphic terrane has a unique sequence of lithologic units
throughout and provides a convenient framework for describing areas with
mineral potential. However, some lithologic units occur in two or more of the
subterranes of the Arctic Alaska terrane; for brevity, the regional, genetic
mineral potential of these units is described only once. The following is a
brief description of deposit types that may be found in the lithostratigraphic
terranes and subterranes in the refuge.
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Figure 6. Mineral occurrences and potential mineral sources in the Arctic
Refuge.
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Arctic Alaska Terrane -

(1) North Slope Subterrane:

Precambrian to lower Paleozoic sedimentary and volcanic rocks (including the
Neruokpuk Formation): Local potential copper deposits based on occurrences
of native copper and copper sulfides may be found as amygdules and vein
fillings in Precambrian to lower Paleozoic volcanic rocks in the Sadlerochit
and Shublik mountains. MNumerous occurrences of malachite and azurite found
in the volcanic rocks along with copper enriched stream sediment samples
from the mineralized areas is evidence these areas may contain copper
deposits.

Okpilak Batholith: Several styles of mineralization and geochemical
signatures are found within the granite rocks of the Okpilak Pluton and
ad jacent outcrops of Precambrian to lower Paleozoic rocks including the
Neruokpuk Quartzite (Sable, 1977). These include:

l. Skarn deposits anomalous in tin, tungsten, lead, and zinc found in the
vicinity of the Esetuk glacier and Kolotuk Creek (Sable, 1977 and unpub.
data from the Alaska DNR-Div., of Geol. & Geophysical Surveys).

2. Greisen deposits characterized by veinlets, pods, and disseminations
of tourmaline, flourite, and quartz within larger fractures and shear
zones developed in the granite. Rock samples are moderate enriched in
tin. Associated stream sediment and pan concentrate samples anomalous in
tin and cassiterite bearing clasts occur in the nonconformably overlying
Kekiktuk Conglomerate.

3. Sparse molybdenum mineralization found disseminated in granite.

4, Higher than average concentrations of uranium have been found in
stream sediment samples draining the batholith and may indicate potential
for uranium resources.

5. Favorable potential for gold mineralization is indicated by a few
reported stream sediment samples anomalous in gold and arsenic and also
by historical development at a gold placer claim on the south side of the
batholith (Brosge and Reiser, 1976).

Old Crow Batholith: Unidentifiable uranium minerals (possibly clarkeite and
eschynite) found in stream gravels that drain the Old Crow Batholith.
Hypabyssal rhyolite intrusions along the shallowly eroded south side of the
batholith may contain epithermal mineral deposits. The batholith is host to
uranium lodes and tin-rare earth elements—yeerium-tungsten-molybdenum
placers. Copper-zinc-silver skarns also occur, and tin greisens are likely
(Hoekzema, pers. com.).

Beaucoup Formation: Previously unassigned Devonian metasedimentary rocks are
provisionally assigned to the Beaucoup Formation. They may have felsic
volcanic interlayers, particularly in exposures near the Okpilak Batholith,
and therefore have unevaluated potential for copper massive sulfide deposits.
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Endicott Group: Heavy minerals including cassiterite, pyrite, ilmenite,
tourmaline, zircon, fluorite, scheelite, and sphene are found in sediments
that constitute the Kekiktuk Conglomerate and Kayak Shale. These minerals
suggest that the source for some of the sediments is the region occupied by
the (mineralized) Okpilak Batholith. The deeply incised nature of the
drainage system in the vicinity of the Okpilak Batholith has resulted in
deep erosion of the mineralized area. Proper concentration of the heavy
minerals through sedimentary processes could have produced paleo-placer
deposits (Dillon and Bakke, 19873 Brosge and Reiser, 1976; Sable, 19773 and
Reed, 1968). Locally the Kekiktuk Conglomerate contains thin and
discontinuous layers of anthracite.

Lisburne Group: The occurrence of sulfate minerals of economic interest,
celestite (SrS04) and barite (BaS04), in the subsurface of the Lisburne
Group is believed to represent sabkha depositional environment (Wood and
Armstrong, 1975). A similar depositional environment has been recorded in
the Sadlerochit Mountains (Clough and Bakke, 1986). A broad regional stream
sediment anomaly defined by high values in strontium, copper, nickel,
barium, and tungsten, is present in the region surrounding Porcupine Lake
and perhaps indicates a large distribution of supratidal facies in this
region (Barker, 1981). At Porcupine Lake, copper-oxides, silver sulfosalts,
fluorite, and sphalerite occur in veins perhaps related to igneous

activity. High arsenic, antimony and tin values are also found in grab
samples from the Porcupine Lake area. Barker (1981) suggests evidence of
basic to intermediate volcanism is shown by occurrence of tuffaceous
limestones in the upper portion of the Lisburne Group.

Phosphatic horizons are first seen in the rock record associated with thin
chert and shale intervals of the Lisburne Group in the central Brooks Range
(Patton and Matzko, 1959). Sable (1977) reports similar characteristics and
observed phosphate-type accumulations in the Alapah Formation in the
Romanzof Mountains.

Sadlerochit Group: Pyritic horizons are common in the Ivishak and Echooka
Formations of the Sadlerochit Group. Sandstone containing up to 70% pyrite
and glauconite grains have been found in 20 to 30 foot (6 to 9 m) thick
zones within the Echooka Formation at Marsh Creek (northeastern end of the
Sadlerochit Mountains) and at Fire Creek (northern flank of the Shublik
Mountains). Barker (1978) reports moderately high background values of zinc
and barium are found in pyritic rock samples from the Sadlerochit Group.

Shublik Formation: Phosphatic rocks present in the Triassic Shublik
Formation represent a potential mineral resource. Phosphate minerals
collophane and carbonate fluorapatite are believed to be of diagenetic
origin and are found as nodules and fossil fillings within shale, siltstone,
and limestone of the Shublik Formation. Outcrops rich in phosphate
accumulation typically display an efflorescent bloom (Tourtelot and
Tailleur, 1971; Patton and Matzko, 1959). The phosphatic horizons also
contain higher than average values of uranium, rare earth elements, copper,
molybdenum, nickel, and vanadium (Brosge and Reiser, 1976).

Gypsum is reported to occur within the Shublik Formation along the Marsh
Fork of the Canning River (Barker, 1981).
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Kingak Shale: Aluminum sulfate salt accumulations can be found as white to
yellow efflorescent coatings on outcrops of pyritic Kingak Shale. The salts
are metalliferous and contain high values of rare earth elements, yttrium
and ytterbium (Tourtelot and Tailleur, 1977; Sable, 1977).

Rounded to irregular nodules containing carbonate fluorapatite occur within
shaly units (occasionally pyritic) of the Kingak Shale and indicate
potential for phosphate resources (Sable, 1977, and Reed 1968).

The Kingak Shale also contains local concentrations of uranium. Brosge and
Reiser (1976) suggest that the source for the uranium anomalies may be
through reworking of uraniferous granite and sedimentary rocks in the
vicinity of the Okpilak Batholith.

Black shales of the Kingak Shale are suggested to be the source of higher
than average values of molybdenum and zinc found in stream sediment samples
(Brosge and Reiser, 1976).

Cretaceous and Tertiary Rocks: Reported occurrences of manganese carbonate
rich (up to 5% manganese) layers hosted in Lower Cretaceous nodular and
pelletoidal siltstone of the Bathtub Basin (Grybeck, 1977). Potential also
exists for phosphate and uranium deposits in this area within the Lower
Cretaceous sediments (Brosge and Reiser, 1976).

(2) Endicott Subterrane:

The regional potential for lithologically controlled mineral deposits in the
Kayak Shale, Lisburne Group, and Sadlerochit and Shublik Formations in the
Endicott subterrane is similar to that described above for the North Slope
subterrane.

Devonian Volcanic Rocks and Beaucoup Formation: Brosge and Reiser (1968)
report the occurrence off quartz veins in volcanic rocks that contain 0.5%
Copper and 0.15% lead in the vicinity of Double Mountain. These volcanic
rocks and the associated sedimentary rocks are sufficiently similar in age,
lithology, and genesis to those of the Ambler volcanics in the western
Brooks Range, where over $10 billion worth of copper reserves have been
located, that the area has to be considered very favorable for copper
massive sulfide deposits.

Hunt Fork Shale: Regionally, rock samples from the Hunt Fork shale contain
high values of base metals, especially lead, zinc, copper and silver.
Mineralization is likely to be strata-bound due to stratigraphic and/or
structural trapping of low temperature metalliferous brines during formation
(Dutro, 1977).

Kanayut Conglomerate: This conglomerate contains anthracite coal.layers '
locally. It has unevaluated potential for sandstone copper massive sulfide
deposits,
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Bear Mountain Intrusives: Potential for molybdenum and tungsten resources
.18 present as porphyry style mineralization at Bear Mountain where
mineralized soil samples are underlain by shallow intrusive bodies. The
mineralized zone at Bear Mountain may trend east into Canada (Barker and
Swainbank, 1986). This deposit is likely the single largest tunsten
resource in the United States (Hoekzema, pers. com.). Placer occurrences of
tungsten and molybdenum also occur in the area.

Lead, zinc, silver, and minor copper mineralization is present in the
vicinity of Bear Mountain where veins and numerous veinlets of galena and
sphalerite are found in volcanic rocks and in contact zones between the
volcanics and phyllite (Barker, 1978)., There is also potential for tungsten
and molybdenum at Ammerman Mountain to the east of Bear Mountain (Hoekzema,
pers. com.).

(3) Hammond Subterrane:

Hunt Fork Shale: The regional mineral potential of this shale is described
under the Endicott subterrane above.

Beaucoup Formation: In the upper Wild River drainage, zinc, lead, silver and
copper mineralization is hosted in chert, limestone, and phyllite of the
Beaucoup Formation and is believed to represent a volcanogenic massive
sulfide (VMS) deposit. Consistent yields of anomalous base-metal values
from stream-sediment, rock, and heavy-mineral sampling performed in the
region supports the existence of mineralization (Detra, 19773 Cathrall et
al., 1977).

(4) Coldfoot Subterrane:

Schist Belt: A small area of the schist of the Coldfoot terrane is present
in the extreme southwestern part of the refuge. This area has not been
mapped in detail so potential for mineralization is poorly known. However,
schist of the Coldfoot subterrane host the massive sulfide rich Ambler
volcanics in the "Schist Belt" of the central Brooks Range. So unevaluated
potential for VMS base metal deposits exists in the Coldfoot terrane.

Angayucham Terrane -

(1) Ultramafic and Gabbro Subterrane:

The mineral potential of the Angayucham terrane is poorly known. Rare
occurrences of chromite have been found in the ultramafic rocks and Barker
(1981) reports a sample from a mineralized peridotite south of the refuge
border that contains 4.52 chromium and 0.1 ppm platinum.

(2) Mafic Volcanic Subterrane:

Rock in this subterrane represent dismembered upper oceanic and therefore
may host "Cyprus" type VMS deposits, which are rich in copper, zinc and
gold. Barker (1981) reports the occurrence of a few copper, gold anomalies
near the Coleen River. Potential also exists for stratiform massive sulfide
deposits. Rock samples rich in barium and manganese are known to exist
along the Koness River (Brosge and Reiser, 1976). Barker (1981) reports a
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strong stream sediment geochemical signature for copper, zinc, cobalt,
calcium, vanadium, and manganese at the headwaters of the Koness River.

(3) Phyllite Subterrane

Similar potential for stratiform bedded barite and manganese deposits exist
in the phyllite subterrane.

Porcupine Terrane -

Nickel-bearing aluminum sulfate present in a seep on the bank of the Porcupine
River is most likely derived from the Quaternary olivine basalt (Cobb, 1976).

Paleozoic carbonate rocks have unexplored potential for lead-zinc massive
sulfide deposits.

0il, Gas and Other Fossil Fuel Resource Potential

The Arctic Refuge may contain large deposits of coal, oil and gas. There are
potentially extensive coal resources in the Coleen/Porcupine River area
(Hoekzema, pers. com.).

Quantitative estimates of petroleum resource potential are available only for
the highly prospective coastal plain of the refuge. Most of the rest of the
refuge has no potential for oil and gas deposits but there are two areas that
have low but non-negligible potential.

Quantitatively, the petroleum potential of the refuge in the northern Brooks
Range immediately to the south of the coastal plain is low (Grantz and Mull,
1978). Most rocks in the Brooks Range have no o0il potential because they have
been heated to temperatures past the oil window and the hydrocarbons have been
driven out of them (Brosge et al., 1981). The only part of the Brooks Range
within the refuge that has not been heated past the oil window is near
Galbraith Lake. To the southeast of the Brooks Range, Mesozoic sedimentary
and Paleozoic carbonate rocks in the refuge on the Porcupine Plateau have very
low petroleum potential.

Porcupine Plateau and Venetie Basin — The Porcupine Plateau has not been
thoroughly explored for oil and gas, and interest by oil companies has not
been great. Two dry wildcat wells were drilled in the southern part of the
Porcupine Plateau. One of these is within the refuge. The other well was
spudded 36 miles (58 km) to the south of the refuge in a Cretaceous formation
that is not exposed in the southeastern corner of the refuge. The wells
tested only the most promising prospects. The nearest oil production is from
Paleozoic rocks in the Eagle Plains Basin, 78 miles (125 km) to the east in
Canada. Further exploration is necessary to exhaustively test the oil
potential of the Porcupine Plateau.

Precambrian phyllite is overlain by 2 to 3 miles (3 to 5 km) of Cambrian
through Devonian limestones in the Porcupine terrane. These older rocks are
unconformably overlain by Upper Paleozoic quartzose clastic rocks and
Cretaceous conglomerate. Churkin and Brabb (1969), reporting on reservoir
rock potential exposed in the 75 miles (121 km) to the south in the Kandik
basin, estimated that Upper Paleozoic and Cretaceous siliceous clastic
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formations equivalent to those on the refuge have variable, mostly low
permeability and porosity; locally they found higher porosity and permeability
in the Permian Step Conglomerate. Churkin and Brabb (1969) also reported that
some Kandik basin Cambrian and Devonian carbonate rocks have good interstitial
and fracture porosity. The distribution of source rocks on the rock is
uncertain. Proterozoic rocks are slightly metamorphosed so any hydrocarbons
that were in them have been baked out (Brabb, 1970).

Blodgett (1978) determined color alteration indexes (CAI) for condont elements
from samples of the Devonian Salmon Trout Limestone taken within the refuge to
indicate that the hydrocarbons had also been baked out of them. However, oil
seeps were reported from Devonian limestone exposed in the refuge along the
Porcupine River (Mertie, 1928). Churkin and Brabb (1969) reported that some
of the Ordovician through Mississippian rocks of the Kandik Basin have good
source rock potential. However, Brabb (1970) showed that the best Kandik
basin source rocks, the Mississippian Calico Bluff's Formation and Ford Lake
Shalre, are not preserved beneath the Permian unconformity in the refuge.
Numerous northeast-trending, high-angle, Cretaceous, strike slip faults and
possible pre-Cretaceous thrusts cut the Paleozoic rocks.

Structural traps within the faulted and deformed rocks in the Porcupine
terrane are likely to be small (less than 200 million barrels). Evidence for
high temperature conditions indicate that dry gas and condensate are more
likely to be generated than oil (Heroux and Bertrand, 1979). Although
exploration is incomplete, the uncertainty of the existence of source and
reservoir rocks and the small size of the potential traps makes the petroleum
potential low and the likelihood of finding economically recoverable
hydrocarbons still lower. Given the probable presence of source and rocks of
poor to moderate quality in the Porcupine terrane, state geologists summarily
estimate that there is a 95% chance that at least one hydrocarbon accumulation
larger than 500,000 barrels is present. However, given the complex structure
and generally poor quality of the reservoir rock, there is only a 5% chance
that a field greater than 50 million barrels is present. In addition,
permeability of reservoir rocks are likely to be low and dry gas is likely to
predominate over oil.

Hydrocarbon rich shales which are possible petroleum source rocks crop out at
a few localities in the upper Christian River drainage several miles to the
south of Arctic Village (Mertie, 1928; I. Tailleur, pers. comm.). The 'oil
shales' are part of the Upper Paleozoic to lower Mesozoic Anagayucham phyllite
subterrane which tectonically underlies the angayucham ophiolite and
tectonically overlies the Arctic Alaska terrane. Metamorphic rocks in the
Arctic Alaska terrane are economic basement.

The low-density, light brown oil shales occur locally as lenses and thin
layers in Devonian plant-fossil-bearing, lithic graywacke units containing
interlayers of chert, shale, and mafic volcanic rocks. The oil shales are
'tasminites,' an impure coal that is transitional to oil shale formed from
embryotic plant or algal bodies. The tasminite is deformed into tight folds
that have poorly developed axial plane cleavages. D. Wright reports (pers.
comm.) that analyses of hydrocarbon content of the shale yielded values
between 100 and 150 gallons per ton of shale. The shale ignites readily when
lit with a match, but I. Tailleur (pers. com.) reports that temperature of
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over 600°C are required to drive the oil out of it. The shale is considered
to be a poor source rock because of its high thermal capacity and restricted
distribution as thin local bodies.

The Devonian graywacke is the principal reservoir rock in the area. No
porosity or permeability measurements of the graywacke have been published.
Porosity and permeability are likely to be low because the rock contains a
high lithic content composed in part of labile volcanic grains, and because of
the combined effects of tectonic dismemberment and low-grade metamorphic
alteration. The structure is also complex and structural traps are likely to
be small. The only potential regional structural traps are fault sealed
anticlines beneath the Angayucham ophiolite. Any hydrocarbons present are
expected to be gas rich. The petroleum potential of the Venetie basin is low.

Galbraith Lake Area - This area encompasses the northwest corner of the
refuge from the Marsh Fork of the Canning River to the Atigun River near
Galbraith Lake along the Dalton Highway. Sparse rock paleothermometry from
the Galbraith Lake area indicates that rocks in the Brooks Range and in the
foothills of the north slope within this area may be within the oil window
(Brosge et al., 1981). The area is unexplored. The petroleum potential of
the Upper Paleozoic and Lower Mesozoic rocks in the Brooks Range is described
separately from that of the unconformably overlying Cretaceous and Jurassic
strata exposed in the foothills to the north because of their different
settings.

Upper Paleozoic and Lower Mesozoic rock units in the Galbraith Lake area
include, in ascending stratigraphic order, the Kayak Shale, Lisburne and
Sadlerochit Groups, and the Shublik Formation. Lower Paleozoic-Proterozoic
metamorphic 'economic basement' is not exposed at the surface but probably
shallowly underlies the area. Upper Paleozoic and Lower Mesozoic strata are
apparently detached from the basement by shallowly inclined faults in the
Kayak Shale.

Potential source rocks in the Upper Paleozoic and Lower Mesozoic strata are
the Kayak Shale and the Shublik Formation. These formations are likely
supermature and therefore any petroleum deposits that are present will
probably be gas. Potential reservoir rocks include sandstones of the
Sadlerochit Group and fractured Lisburne Group limestone. No permeability or
porosity data are available for these rocks in the Galbraith Lake area.
However, the structure of the Upper Paleozoic and Lower Mesozoic strata in the
Galbraith Lake area is extremely complex and the trapping structures are small
and fragmented. Small gas fields are not economic on the north slope. The
oil potential of these rocks is very low.

Cretaceous and Jurassic strata, Kongakut, Okpikruak, and Fortress Mougtain
Formations and Nanushuk Group underlie about 125 square miles (324 km“) of
the north slope foothills in the Galbraith Lake area. Potential source rocks
in these strata include the shale members of the Kongakut Formation and
Nanushuk Group, especially the 'pebble shale.' These potential source rocks
are probably mature to supermature (Brosge et al., 198l; Molenaar et al.,
1986). Underlying supermature to overmature Upper Paleozoic and Lower
Mesozoic strata and the Kingak Shale (if present in the subsurface) may have
also been source rocks for the potential Cretaceous and Jurassic reservoirs.

-76-



Gas is the common hydrocarbon in exploration wells closest to the Galbraith
Lake area, but oil is also possible. Potential reservoir horizons are thick
sandstone tongues of the Fortress Mountain Formation and the Nanushuk Group.
The Kemik sandstone does not appear to be present and the Okpikruak Formation
is presumed to be too tight (Molenaar et al., 1986). Structure is complex and
the field size is expected to be small. Few, if any, economic fields thus are
likely to be present in the small foothills portion of the Galbraith Lake area
underlain by Cretaceous and Jurassic strata.

Coastal Plain - The "1002" coastal plain area is rated by geologists as the
most outstanding petroleum exploration target on land in the United States
(Clough, Patton and Christiansen, 1987). Data from nearby wells in the
Prudhoe Bay area and in the Canadian Beaufort Sea and Mackenzie Delta,
combined with promising seismic data gathered on the "1002" area, indicate
extensions of producing trends and other geologic conditions exceptionally
favorable for discovery of one or more supergiant fields (larger than 500
million barrels). There is a 19% chance that economically recoverable oil
occurs on the "1002" area. The average of all estimates of conditional
economically recoverable oil resources (the "mean") is 3.2 billion barrels.
(For a detailed assessment of the oil and gas potential of the "1002" area,
see Clough, Patton and Christiansen, 1987.)

To the east of the "1002" area, trending from the Aichilik River to the
Canadian border there are large subsurface structures present. Surface
geology mapping along the Leffingwell Ridge, which extends into this region,
also indicates the presence of good source and reservoir rocks (Hansen, pers.
com. )

Water Resources

The refuge encompasses many stream drainages on the north and south slopes of
the Brooks Range, with a wide variety of aquatic habitat types. Flowing
waters are represented by a continuum from small tundra streams with
intermittent flow to large streams such as the Canning River, with an
estimated 50-year flood discharge of 13,500 cubic feet per second (Childers et
al., 1973). Fourteen named rivers cross the coastal plain as they flow
northward. The longest are the Canning and Kongakut rivers. The Coleen,
Sheen jek, Chandalar, and Porcupine rivers drain the southern portion of the
refuge. In the eastern Brooks Range, all streams flowing north from the
mountains cross the coastal plain and enter the Beaufort Sea, while those
flowing southward cross the Porcup1ne Plateau enroute to the Yukon River.

Most of the water comes from spring or ground water, precipitation and surface
permafrost thaw. Several north slope streams receive water from glacial

melt. River water levels fluctuate greatly throughout the year. Peak flows
are associated with ice and snow rapidly melting under continuous sunlight in
early summer, and rainfall during late summer. River levels recede by October
and most cease to exhibit any measurable flow during the winter} exceptions
are those fed by springs.
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Most of the lakes and ponds on the refuge are associated with the deltas of
some of the major north slope rivers and floodplains of some of the major
south slope rivers (e.g., the Chandalar, Sheenjek, and Porcupine rivers).

Most of the refuge's lakes are shallow thaw lakes that provide unsuitable fish
babitat through the winter. Some deeper foothill and mountain lakes, such as
Peters-Schrader, Porcupine, and Old John lakes, provide overwintering habitat
for resident fish populations. Some of the coastal lakes may be important
summer feeding areas for freshwater, anadromous and marine fish, depending on
suitable access.

Springs, lagoons, river deltas and other brackish coastal waters are important
habitats for the refuge's anadromous and freshwater fish populations. During
late winter, springs supply most of the free-flowing water in arctic Alaska.
Several springs in the Arctic Refuge provide important habitat for spawning,
rearing and overwintering. The importance of springs has been documented for
arctic char on the north slope and chum salmon on the south side of the
refuge. The lagoons, river deltas, and other brackish waters along the
Beaufort Sea coast provide valuable feeding habitat for anadromous and marine
fishes. Marine nearshore waters have been shown to be important spawning and
overwintering areas for many marine species (Craig and Haldorson, 1980).

Ice-free overwintering areas are thought to be the greatest limiting factor
for arctic anadromous and freshwater fish populations. With the onset of
winter many refuge lakes and streams freeze to the bottom. Fish can only
survive through the winter in deeper pools, spring areas and brackish river
deltas.

Available overwintering habitat becomes more limited as spring approaches.
Maximum ice accumulation usually occurs between late March and early May.
Reductions in pool size decrease the dissolved oxygen concentration. Fish
concentrate in the remaining ice-free pools, which in turn can increase the
amount of organic matter in each area and further depress oxygen levels.
Decreases in the availability of ice—free waters and dissolved oxygen
concentrations can result in fish kills, although no such natural fish
mortalities have been documented in the refuge.

Water Quality

Water quality information for much of the Arctic Refuge is sparse, but water
quality is thought to be generally good throughout the refuge. To date, the
refuge has experienced relatively low human impact. Water quality is usually
dependent on seasonal changes. Rivers are temporarily high and turbid during
spring melt and summer rain storms. Severe winter conditions also can affect
water quality., Ice formation in shallow areas tends to concentrate minerals
and organic matter in the remaining unfrozen water. Dissolved oxygen also
decreases in the available water as the winter progresses.
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BIOLOGICAL ENVIRONMENT

The Arctic Refuge is included within two major biomes: the northern coniferous
or boreal forest, which lies on the south slope of the Brooks Range; and the
arctic tundra, which lies on the north slope (USDI, 1974). The crest of the
Brooks Range, a transition or ecotone between these biomes, forms the third
major biological zone found in the refuge. Biological information on the
north slope of the refuge is more extensive than that for the south slope,
largely as a result of the baseline studies mandated on the coastal plain by
Section 1002(c) of the Alaska Lands Act (USDI-FWS, 1982; Garner and Reynolds,
1983-1986, and In Press).

The north slope is predominantly a tundra coastal plain that is traversed by
numerous north-flowing rivers. Habitats on the north slope can be classified
into four broad categories: the coastal lagoons, nearshore coastal (wet)
tundra and lakes, river floodplains with willow shrub thickets, and upland
(moist) tundra areas.

In the mountainous zone, barren rock and sparse, dry alpine tundra
predominate. Mountain valleys may contain moist tundra along with areas of
shrub willow thickets in some of the river courses and protected valleys.

South of the mountain divide, the biological environment is more complex and
varied. Moist tundra areas are scattered throughout the south slope. Shrub
thickets occur in higher floodplains, near treeline, and on gravel moraines.
Treeless bogs and muskeg areas are found mostly along major river courses in
their lower floodplains. Lakes are frequently found in association with these
areas. The northern limit of the boreal forest is found on the south slope of
the Brooks Range. Black and white spruce are the primary species, with white
spruce being dominant. Timberline varies between 4,000 and 5,000 feet

(1220 and 1525 m) elevation.

Vegetation and Cover Types

The vegetation of Alaska has been mapped by the Joint Federal-State Land Use
Planning Commission for Alaska (1973) and by Kuchler (1966). Eight major
classes of vegetation recognized by the Commission are found in the Arctic
Refuge: 1) wet tundra; 2) moist tundra; 3) high brush; 4) alpine tundra; 5)
upland spruce-hardwood forest; 6) low brush-muskeg-bogj; 7) bottomland
spruce-poplar forest; and 8) lowland spruce-hardwood forest. In

Selkregg (1975) the same basic categories and delineations were used.

Presently, there are no exhaustive published works that describe the flora of
the entire Arctic Refuge, an? most of the current knowledge is derived from
regional and local studies.?’ A brief discussion of vegetation follows for
each of the three major biological zones in the refuge.

5/A list of plant species identified to date is on file at the refuge
headquarters in Fairbanks.
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Coastal Plain - Studies that have dealt with north slope vegetation include
Sigafoos (1952), Britton (1957), Spetzman (1959), Wiggins and Thomas (1962),
Johnson et al. (1966), Hettinger and Janz (1974), and Walker et al. (1982).
The latter study mapped and described five major terrain types with
distinctive vegetation assemblages on the "1002" coastal plain area: thaw lake
plains; hilly coastal plains; river flood plainsj foothillsj and mountains.
{he i?formation presented below is based largely on the work of Walker et al.

1982).

The three most abundant terrain types in the "1002" area are the foothills,
river floodplains, and hilly coastal plains. The foothills terrain type is
the most common in the "1002" coastal plain area, covering about 45% of the
area. It extends as broken segments from the Canning River to the border with
Canada. The type is characterized by rounded hills and variable moisture
environments varying in elevation from 300 to 1,250 feet (92 to 381 m). The
moist sedge tussock and dwarf shrub tundra are the principal plant cover
types. They are characterized by a mixture of dwarf birch (Betula nana) and
diamond-leafed willow (Salix planifolia) on the moist water tracks. Sphagnum
and other mosses, ericaceous shrubs (e.g., alpine blueberry [Vaccinium
uliginosum], Labrador tea [Ledum decumbens]), and several sedges are common in
the drier areas.

The river floodplain is a terrain type restricted largely to existing and
recent floodplains of the major river systems. This category occupies over
25Z of the "1002" coastal plain area, forming the second largest terrain type
north of the Brooks Range. The plant communities of this terrain type are
complex and may vary in composition due to such factors as the newness of
colonization and the annual cycle of disturbance during spring break-up.
Newly colonized communities frequently include the river beauty (Epilobium
latifolium) and wormwood (Artemisia arctica), while more established
communities often include willow species (Salix spp.), arctic avens (Dryas
integrifolia), blackish oxytrope (Oxytropis nigrescens), paintbrushes
Castilleja candata), and other less common grasses, forbs and shrubs.

The hilly coastal plains occupies about 22% of the "1002" coastal plain area,
mainly north of the foothills and between the Sadlerochit and Sikrelurak
Rivers. Wet sedge tundra, moist sedge tundra and complexes of the two are the
principal plant communities. The plant species present are similar to those
of the flat thaw lake plains, but species composition does vary. Dominant
plant types for this area include sedges, mosses, lichens, and a few small
shrubs.

Brooks Range - Studies on the vegetation of this zone have been done by
Spetzman (1959), Hettinger and Janz (1974), and Batten (1977). Most of the
Brooks Range vegetation is found between the foothills and 5,578 feet (1700 m)
elevation. Some species are found up to elevations of 6,700 feet (2050 m) but
few beyond this.

Hettinger and Janz (1974) have divided the mountain areas into six major
terrain types: bedrock; montane and submontane colluviumj; talus slopes;
alluvial fan deposits} alpine glacial moraine deposits; and active and fossil
floodplains. Within these six major terrain types eleven vegetation types
were identified: riparian willow shrubj arctic bearberry - herb with open
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balsam poplar; white spruce forest; low birch shrub with scattered white
spruce; low and dwarf willow shrub tundra; alpine sedge meadow; alpine heath -
Dryas meadows; alpine Dryas - sedge meadows; alpine Dryas meadows and barrens;
and alpine dwarf shrub - lichen fellfield.

Interior and Porcupine Plateau - Spetzman (1959), Johnson and Vogel (1966),
and Hettinger and Janz (1974) studied the vegetation of these areas.
Hettinger and Janz (1974) recognized 11 major vegetation types for the
Porcupine Plateau Physiographic Province. In the same study, the authors
described six major vegetation types for the Southern Foothills Physiographic
Province.

Johnson and Vogel (1966) described the vegetation types of the Yukon Flats
region, which includes a portion of the southern part of the Arctic Refuge.
Three of their study sites were within the refuge, and all were of the white
spruce type. Species present within these communities included: white spruce
(Picea glauca), prickly rose (Rosa acicularis), white birch (Betula
glandulosa), Labrador tea (Ledum decumbens), bog blueberry (Vaccinium
uliginosum), mountain cranberry (Vaccinium vitis-ideae), shrubby cinquefoil
(Potentilla fructicosa), soapberry (Shepherdia canadensis), and willows (Salix

8PP. ).

Cover Type Classification

A cooperative effort between the Service and the U.S. Geological Survey using
Landsat imagery has resulted in a land cover type classification system of 23
classes for the biotic and abiotic land cover features of the refuge. These
classes are described in Appendix D. Figures 7-16 show the distribution of 19
of these land cover types on the refuge.

Wetland Resources

The Service defines wetlands as lands transitional between terrestrial and
aquatic systems where the water table is usually at or near the surface or the
land is covered by shallow water. Wetlands must have one or more of the
following three attributes} 1) at least periodically, the land supports
predominantlg/hydrophytesE $ 2) the substrate is predominantly undrained
hydric soils='3j and 3) the substrate is nonsoil and is saturated with water

or covered by shallow water at some time during the growing season of each
year.

g/The Service has prepared a list of hydrophytes and other plants occurring
/in wetlands of Alaska.

b/The U.S. Soil Conservation Service has prepared a list of hydric soils for
use in this classification system.
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Figure 7. Cover types - barren scree and barren floodplain.
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Figure 8. Cover types - scarcely vegetated scree and scarcely vegetated
floodplain.
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Figure 9. Cover types — wet graminoid and very wet graminoid.
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Figure 10. Cover types - moist graminoid tussock and moist/wet tundra complex.
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Figure 11. Cover types - mesic erect dwarf scrub and moist prostrate dwarf
scrub.
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Figure 12, Cover

types - alluvial deciduous scrub and dry prostrate dwarf
scrub.
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Figure 13.

Cover types - open needleleaf and closed needleleaf.
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Cover type - needleleaf woodland.

Figure 14.
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Figure 15. Cover types - mixed forest and deciduous forest/tall shrub.
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Figure 16. Cover types ~ shadow and clouds/snow/ice.
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The extent of wetlands in the Arctic Refuge was estimated from the Landsat
satellite land cover information. Table 5 shows the correlation of the cover
types with the Service's wetland classification system (Cowardin et al.,
1979). Because wetlands were not specifically addressed during the refuge
land cover mapping effort, some land cover types include both wetland and
upland habitats. In these cases, the percentage of wetlands included in each
land cover type was estimated. The estimates are based on the detailed
descriptions of the cover classes, and on manual interpretation of enhanced
Landsat scenes. Some of the refuge cover classes correlate directly with the
wetland classification system. For example, the very wet graminoid cover
class is considered wetland in all situations. This type correlates with the
palustrine, emergent, semipermanently flooded wetland category.

Much of the wetland acreage in the Arctic Refuge is maintained by the presence
of permafrost. Areas having a dense vegetative cover are often characterized
by permafrost occurring at a 'shallow depth due to the insulating effect of the
organic mat. The soil in these areas remains saturated near the surface
throughout most of the growing season. The vegetation in these areas is
composed mainly of species typically adapted for life in saturated soil
conditions.

Fish and Wildlife

There are at least 252 resident and migratory vertebrate species that use the
Arctic Refuge's habitats: 36 fish, 169 b%rd, 36 terrestrial mammal, and 8

marine mammal species (Appendices E-G).2

Fish

At least 36 fish species have been documented as inhabiting the waters within
the Arctic Refuge. These species and their general areas of occurrence are
listed in Appendix E. Arctic grayling, lake trout, arctic char/Dolly Varden,
chum, chinook, coho and pink salmon, whitefish, northern pike, burbot, and
arctic cod are all harvested by subsistence and sport fishermen in refuge
waters, although the number of fish harvested is unknown. Figure 17 shows the
general locations of important freshwater fish habitats in the refuge,
including spawning and overwintering areas. The following paragraphs discuss
some of the more ecologically and economically important fishes of the area.

Northern Pike -~ The northern pike is widely distributed throughout most of
Alaska, but is rare in arctic Alaska. Northern pike can be found in the
rivers and lakes on the south slope of the refuge, but only incidental catches
have been reported on the north slope of the refuge (Scott and Crossman,
1973). Northern pike spawn in weedy areas in lakes, sloughs, and flooded
areas in river systems as soon as the ice breaks up. Spawning is usually
associated with lengthy migration runs. Eggs hatch rapidly and the young
remain in shallow areas for several weeks. Northern pike mature in three to
five years in Alaska (Cheny, 1971). An unknown number of northern pike are
harvested in the refuge by Kaktovik residents and other refuge users.

5IFor more detailed information on fish and wildlife in the "1002" coastal
plain area, see USDI-FWS, 1982, and Garner and Reynolds, 1982-1986.
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Table 5. Correlation of cover types and equivalent wetland types within the
Arctic Refuge.

Wetlands

Refuge Plan

Cover Class Acres (%) Wetland Equivalent Wetland Types Acres

Closed needleleaf forest 314,684 15% Palustrine, forested, needle-leaved 47,203
evergreen, saturated

Open needleleaf forest 1,375,087 70% Palustrine, forested, needle-leaved 962,561
evergreen, saturated

Needleleaf woodland 843,577 80% Palustrine, scrub-shrub, broai-leaved 674,862
deciduous, saturated

Mixed forest 215,675 102 Palustrine, forested, broad-leaved 21,568

deciduous/needle-leaved evergreen
temporarily flooded

Deciduous forest/tall shrub 223,522 152 Palustrine, forested, broad-leaved 33,528
deciduous, temporarily flooied

Alluvial deciduous shrub 14,922 75% Palustrine, scrub-shrub, broai-leaved 11,192
deciduous, temporarily flooied

Dry prostrate dwarf scrub 1,872,156 0% Non-wetland —

Moist prodtrate dwarf acrub 754,944 60Z Palustrine, scrub—-shrub, broai-leaved 452,966
deciduous, saturated

Mesic erect dwarf scrub 4,813,772 752 Palustrine, scrub-shrub, broai-leaved 3,610,329
deciduous, saturated

Very wet graminoid 14,400 1002 Palustrine, emergent, permanently 14,400
flooded

Wet graminoid 365,960 1002 Palustrine, emergent, semi- 365,960
permanently flooded or seasonally
flooded

Moist/wet tundra complex 508,491 100% Palustrine, emergent, semi- 508,491
permanently flooded or seasonally
flooded

Moist graminoid tussock 1,490,520 80% Palustrine, emergent/scrub-shrub, 1,192,416
broad-leaved deciduous, saturated

Barren floodplain 144,586 1002 Riverine, unconsolidated shore, 144,586
temporarily flooded or seasonally
flooded

Barren scree 1,337,679 0% Non-wetland ——

Scarcely vegetated 131,149 50% Palustrine, scrub-shrub, broad-leaved 65,574

floodplain deciduous, temporarily flooded
Scarcely vegetated scree 1,881,111 (174 Non-wetland
Clear water 96,683 100% Palustrine, open water, permanently 96,683

flooded; or lacustrine limmetic,
open water, permanently flooded;
or riverine, open water,
permanently flooded

Shallow water 12,677 100% Riverine, unconaolidated shorz/open 12,677
water

Offshore water 110,089 1002 Marine, subtidal, open water; 110,089
or estuarine, subtidal, open water

Clouds, snow, ice 312,679 Unknown Not applicable —

Shadow 1,713,933 Unknown Not applicable _—

Roads 0 0z Non—-wetland —

TOTAL 18,547,296 8,325,085

a/cover class acreages were not calculated for 971,000 acres of state selections that were added to the
refuge in 1983. Wetlands were classified to the subclass level using the U.S. Fish and Wildlife Service's
Classification of wetlands and deepwater habitats in the United States (Cowardin et al, 1979).



Lake Trout - Lake trout are widely distributed across Alaska's north
slope, as far west as the Colville River, where suitable habitat exists
(Morrow, 1980). On the north slope of the refuge they are reported to occur
in the coastal plain lakes near the Canning River drainage (Craig, 1977),
Lakes Peters-Schrader, and Okpilak Lake. On the south slope lake trout occur
in Old John and Blackfish lakes near Arctic Village; some of the oldest and
largest fish found by Craig and Wells (1975) were in these lakes. Lake trout
are probably present in other lakes on both the south and north slopes.

Spawning generally occurs in the fall over large boulder or rubble bottom in
inland lakes at depths less than 43 feet (13 m) (Scott and Crossman, 1973).
The timing of incubation and hatching vary depending on the habitat conditions
but usually require 4 to 5 months. Little is known about lake trout
overwintering, but they appear to remain.in the lakes. Numbers of lake trout
harvested within the refuge are unknown.

Arctic Char/Dolly Varden - This species is one of great diversity in
morphology and life history pattern. Consequently, taxonomy and systematics
are confused. For the purposes of this discussion the arctic char and Dolly
Varden are considered a single species, Salvelinus alpinus. Arctic char are
widespread throughout the northern portions of the refuge. Four life history
patterns have been reported for arctic char in the area: anadromous, stream
resident, spring resident, and lake resident (Craig, 1977). Most larger
rivers on the refuge that drain into the Beaufort Sea support populations of
anadromous char. Anadromous populations are found in the Hulahula, Canning,
Aichilik and Kongakut rivers. Anadromous arctic char usually migrate several
times between fresh and salt water during their life cycle. Spawning takes
place in streams from late summer through fall in the vicinity of springwater
sources, areas in which there is continual flow throughout the winter period
(McCart, 1974). Relatively constant water temperatures around springs
throughout the winter shelter the fertilized eggs. The young emerge from the
gravel in the latter part of May. They remain in streams for 2 to 3 years
before making their seaward migration.

Anadromous arctic char that overwinter in spring-fed streams or lakes begin to
move toward the sea during breakup. They feed in coastal waters until August
when they begin their migration to spawning and overwintering areas.

Populations of resident char have been found in Lakes Peters-Schrader, Jago
Lake, the Sadlerochit River and Shublik Spring on the Canning River. These
populations remain in their respective stream, lake, or spring for all stages
of their life history.

Arctic char probably occur in most of the upper drainages south of the Brooks
Range. These resident populations are found in both stream and mountain lake
habitats. Information is scarce on the specific distribution of this species
within the southern part of the refuge.

The number of arctic char harvested in the refuge is unknown (see the

discussion under "Subsistence" for estimates of char harvested by Kaktovik
residents).
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Figure 17. Important fish habitats.
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LEGEND

SPECIES SHOWN

AC - Arctic Char

AF - Arctic Flounder

BB - Burbot

CH - Chum Saimon

GR - Grayling (ARCTIC)

HWF - Humpback Whitefish

K8 - Chinook Salmon

LNS - Longnose Sucker

LT - Lake Trout

NOP ~ Northern plke

NSB - Ninespine Stickleback

PS - Pink Salmon

RWF - Round Whitefish

SF - Sheefish

8Sc - Slimy Sculpin

WFsp. ~ Whitefish species
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Whitefish - Almost all of the Alaskan species of whitefish are found in
some portion of the refuge. (The only one not present is the pygmy
whitefish). The least cisco, broad whitefish, and round whitefish are found
on both the north and south sides of the refuge (Morrow, 1980; Alt, 1979).
The Bering cisco, humpback whitefish and inconnu (or sheefish) is found only
on the south side, while the arctic cisco is found only on the north side of
the Brooks Range (Morrow, 1980; Alt, 1974). Although Morrow (1980) and
McPhail and Lindsey (1970) recognize Alaska whitefish and lake whitefish as
two additional species closely related to the humpback whitefish, Alt (1979)
concluded that, for management purposes, in Alaska all whitefishes in this
group should be considered humpback whitefish., Additional research is needed
to adequately define the taxonomic and ecological status of the humpback
whitefish complex in Alaska.

Arctic cisco - The arctic cisco is one of the most abundant and
widely distributed fish along the Beaufort Sea coast. Arctic cisco have been
reported in lagoons and river mouths along the refuge's coast (Roguski and
Komarek, 1972; West and Wiswar, 1985; Wiswar and West, 1986; Wiswar et al., In
Press) and from the lower Canning River (Craig, 1977). Craig and Mann (1974),
however, found arctic cisco distribution restricted to marine or brackish
water in the Beaufort Sea.

The Mackenzie River is thought to be the source of the arctic cisco stock
found in the Beaufort Sea coastal waters. No spawning has been documented on
the refuge or elsewhere in Alaska. Spawning in the Mackenzie River occurs
between late September and October.

Although arctic ciscoes are known to overwinter in Alaska, overwintering areas
are not well-documented. Craig and Haldorson (1980) found a non-spawning
segment of the arctic cisco population overwintering in brackish water (18-32
parts per thousand) of the Colville River delta. They speculated that more
arctic cisco overwintering was occurring in brackish river deltas and
nearshore areas than previously thought. It is possible that the Canning
River delta on the refuge is providing important overwintering habitat for
arctic cisco.

The arctic cisco is harvested by local residents, although harvest data are
sketchy. A commercial fisher, for ciscoes also exists in the Colville River
west of the refuge. Landings in this fishery have been stated as averaging
47,000 ciscoes and 18,000 (other) whitefish annually (Craig, 1984).

Least cisco - In the Beaufort Sea, least cisco have been reported to
be abundant from Barrow to Prudhoe Bay and near the Mackenzie River but
relatively scarce in-between (Craig and Haldorson, 1980). Least cisco have
been documented in the Canning River delta (Craig, 1977) and offshore near the
Canning River (Ward and Craig, 1974). They have also been found in refuge
coastal lagoon waters (West and Wiswar, 1985; Wiswar and West, 1986; Wiswar et
al., In Press). Bendock (1977) found least cisco to be more common inland of
the barrier 1islands than seaward of these islands in the Beaufort Sea coastal
waters. In the southern portion of the refuge, least cisco have been reported
in the Yukon and Porcupine drainages (McPhail and Lindsey, 1970).
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Spawning by least cisco on the refuge is possible, but considered unlikely by
Smith and Glesne (1983). Ripe and spawned-out least cisco have been taken in
the commercial fishery on the Colville River. Mature potential spawners also
were found in the Colville River and in nearby coastal lakes (Craig and
Haldorson, 1980). It is possible that spawning occurs in other lakes and
stream drainages along the Beaufort Sea coast as well, Spawning is reported
to take place in the fall over sand or gravel in shallows of rivers or along
lake shores (Scott and Crossman, 1973).

Least cisco overwintering is unknown in the refuge, but it is possible that
the Canning River delta could provide some overwintering habitat. Least
ciscoes are thought to overwinter in both freshwater and brackish water of the
Colville River delta in similar habitat utilized by arctic cisco (Craig and
Haldorson, 1980).

Least ciscoes are taken by Kaktovik residents, but in unknown quantities.

Sheefish -~ The Porcupine River supports a small population of
sheefish. They were reported by Alt (1974) to spawn at the mouth of the
Coleen River and in the upper Porcupine River in Canada. Sheefish have been
reported in the Sheenjek River below the mouth of the Koness River (Alt, pers.
comm.). Spawning appears to be similar in these three areas. They spawn in
fall in shallow water of either lakes or streams. They are broadcast spawners
and do not provide parental care of the eggs. The eggs hatch in April or
May. Young sheefish generally leave the shallow waters by early summer and
move into deeper lakes, streams, or river delta areas (Scott and Crossman,
1973).

Salmon - Of the four species of salmon documented in waters within the
refuge boundaries, chum salmon are present in the greatest number of Yukon
River drainages, followed by chinook salmon. Coho salmon are also present in
the upper Yukon and Porcupine rivers and have been observed in the Sheenjek
River in the refuge (Barton, 1984). On the north slope, chum salmon have been
collected in the Sagavanirktok and Canning rivers (AEIDC, 19753 Smith and
Glesne, 1983). Pink salmon have been collected in the Canning and Sadlerochit
rivers (Smith and Glesne, 1982), although these are thought to be unusual
occurrences. No significant salmon spawning runs are known to occur on the
north slope of the refuge.

Chum salmon - Most chum salmon captured on the Arctic Refuge are
associated with the Yukon River. Only incidental catches have been reported
in the Canning and Sagavanirktok rivers. Chum is the most abundant salmon
species in the Yukon drainage, followed by chinook salmon (Barton, 1984).
There are two distinct runs of chum that spawn in the Chandalar and Sheenjek
rivers--summer and fall chum salmon. Runs of summer chum also occur in the
Christian and the Coleen rivers. Fall chum salmon spawn further upstream, in
spring-fed tributaries, while summer chum salmon spawn primarily in
tributaries fed by run-off. Fall chum are less abundant than summer stocks
(Buklis and Barton, 1984). Summer chum enter the refuge river systems from
mid-July to August and average about one pound less than fall chum, which
enter refuge rivers from August through September (McLean et al., 1977). The
Chandalar and Sheenjek rivers provide important spawning habitat for fall chum
within the Yukon River drainage (Buklis and Barton, 1984), although most
spawning activity takes place south of the Arctic Refuge boundary.
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Chum salmon eggs overwinter in the gravel redds and hatch in early spring.
Soon after emergence from gravel in the spring, Yukon chum (both summer and
fall) migrate as young-of-the-year fry to the Bering Sea. Adults attain
sexual maturity and return to the Yukon River system to spawn in their third
to sixth year, although 4 or 5 year old fish usually comprise 90X of the
annual returns (Barton, pers. comm.). Aerial surveys conducted by the Service
in 1985 documented chum spawning in portions of the Chandalar, Christian,
Sheenjek and Coleen rivers (Rost, 1986). The Alaska Department of Fish and
Game has monitored fall chum migration up the Sheenjek River since 1981. The
1985 escapement estimate was 152,768 for the lower river (Barton, 1986).

Chinook salmon - Chinook salmon have been found in four Arctic Refuge
tributaries to the Yukon and Porcupine rivers: the Chandalar, Christian,
Sheenjek and Coleen rivers (Rost, 1986). However, chinook salmon have been
documented as spawning only in the Coleen River on the refuge. Adult chinook
salmon enter refuge waters in mid-to-late-July on their way to spawning
streams. Eggs overwinter in stream bottom gravel and hatch in early spring.
Several days later fry emerge from the gravel and begin feeding in the
streams, where they may stay for up to two years before they make their
seaward migration. In the ocean environment they mature anywhere between
their second and seventh years.

Arctic Grayling - Arctic grayling are widespread throughout the refuge
(Craig and Wells, 1975; Morrow, 1980; Garner and Reynolds, 1986). Adults
generally migrate from deep lakes, deep channels of rivers, river deltas, or
spring-fed streams, where they overwinter, to spawning grounds when ice begins
to break up. Grayling movements to spawning locations are associated with
spring thawing and consequent higher flows in late May and early June.
Spawning generally takes place in small tundra or foothill streams. Juvenile
grayling move out of the smaller streams by September to deeper pools for
overwintering (Craig and Poulin, 1974). On the northern portion of the refuge
grayling sometimes migrate into coastal areas, concentrating around river
mouths where salinities are low and food more abundant. Harvest levels of
grayling are thought to be relatively low throughout the refuge.

Burbot - This species is widely distributed throughout Alaska, and is
found in freshwater lakes and streams of the refuge. Within the north slope
portion of the refuge it has been documented only in the Canning River (Craig,
19775 Smith and Glesne, 1983).

Spawning generally takes place in winter, probably during January and
February. Burbot spawning habitat is described by Scott and Crossman (1973)
as 1 to 4 feet (0.3-1.0 m) of water over sand in streams or in gravel shoals 5
to 10 feet (1.5-3.0 m) deep in lakes. Eggs hatch in approximately 30 days at
water temperatures of 45° (6°C) but may take longer on the north slope

where water temperatures are near 32°F (0°C).

Burbot probably use some of the same overwintering locations as other
freshwater species. Although overwintering burbot have not been reported in
the refuge, Bendock (1977; 1980) documented burbot in intermittent pools from
the Colville River and the lower Sagavanirktok and Kuparuk Rivers. It is
possible that similar habitats in the Canning River in the refuge are also
used.
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Arctic Cod - The arctic cod has been described as a key species in the
ecosystem of the Arctic Ocean because of its abundance, widespread
distribution, and importance in the diets of marine mammals, birds, and other
fish (Craig et al., 1982). It is one of the two dominant marine species in
the Beaufort Sea coastal waters, the other being the fourhorn sculpin (Craig,
1984). Arctic cod enter nearshore waters later in the summer as salinities
increase. In winter, arctic cod remain under nearshore ice but eventually
vacate shallow waters that freeze solid to a depth of about 6.6 feet (2 m).
During summer and winter studies Craig et al. (1982) found arctic cod were the
dominant species near Flaxman Island. It was also the most abundant species
collected in a 1987 study in Camden Bay (Fruge, pers. comm.). Studies by the
Service show only incidental catches in Beaufort Lagoon (West and Wiswar,
1985; Wiswar and West, 1986). In Oruktalik Lagoon, arctic cod were
subdominant numerically to juvenile ciscoes, least cisco, arctic char, and
fourhorn sculpin. Migration patterns of arctic cod in the Beaufort Sea are
essentially unknown except that in late summer some migrate into coastal
waters (Craig et al., 1982).

Arctic cod are sometimes harvested by Kaktovik residents, but in unkown
quantities (Jacobson and Wentworth, 1982).

Fourhorn Sculpin - This species is circumpolar in distribution and is
typically found in cold brackish to moderately saline water, although
sometimes it ascends rivers considerable distances (Morrow, 1980). In
Beaufort Sea coastal waters it is one of the two most abundant marine fishes
(Craig, 1984). In coastal fisheries studies east of Barter Island this
species was the most abundant marine species collected in Beaufort and
Oruktalik lagoons (West and Wiswar, 1985; Wiswar and West, 19863 Wiswar et
al., In Press). In a 1987 study of Camden Bay the fourhorn sculpin was second

in abundance to arctic cod (Fruge, pers. comm.).

This species is more abundant in coastal waters than in deeper marine waters,
although seasonal onshore-offshore movements do occur (Morrow, 1980). Most of
the life history information of this species comes from studies in the Baltic
Sea. Spawning takes place in mid-December through January in water 50 to 65
feet (15 to 20 m) deep. Eggs hatch in the spring and fry reach lengths of
about 0.78-0.94 inches (2-2.4 cm) by August. Mass movements of fry into
shallower waters occur in summer (Morrow, 1980). Fish remain in shallow areas
through fall until forced into deeper water by ice formation later in the
winter (Craig, 1984).

Fourhorn sculpins are invariably captured in nets by residents of Kaktovik.
Most of those captured are probably too small to be valuable as food, although
Morrow (1980) states that the species is "edible" and is "used for food in
some regions of the arctic coast." Jacobson and Wentworth (1982) stated that
at Kaktovik, sculpin "are usually not eaten because they are too boney."

Birds
The refuge provides habitat for at least 163 species of birds (Spindler,

1984). Appendix E lists these species, their status, abundance, and
distribution within the refuge.
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A total of 108 species have been identified on the north slope (USDI-FWS,
1982). Of these, 58 species are known to breed on the refuge. Bird use of
the south slope is less well known. Kessel and Schaller (1960) found 86
species using the Sheenjek River Valley, with 28 species breeding there.
Another study (Spindler et al., 1980) lists 86 species using the Firth
River-Mancha Creek Research Natural Area. At least 38 species were using this
area for breeding.

Migratory birds that use the refuge travel through all continental and some
international flyways. For example, in the spring arctic terns return from
the Antarctic; golden plovers and buff-breasted sandpipers return from South
America; and wandering tattlers return from Central and South America or the
Pacific. VYellow wagtails and bluethroats also migrate into the area from Asia
or Africa (Gabrielson and Lincoln, 1959; Troy, 1985).

Three resident upland game bird species occur on the refuge. Willow and rock
ptarmigan occur and nest throughout the refuge and are the most common.
spruce grouse occur only south of the Brooks Range, primarily in the lower
elevations along the major drainages.

Swans - Tundra swans are locally common nesters on the northern edge of
the refuge's coastal plain. Surveys conducted prior to 1980 found that the
number of adults may reach 200-220, with approximately 75-90 cygnets produced
during a year (Jacobson, 1979). However, in subsequent years higher numbers
have been found, such as in 1984 when a total of 402 swans were counted in
June (Brackney et al., 1985). In August of that year 165 cygnets in 62 broods
were observed. The mean number of total swans observed from 1981 through 1984
was 443 (Bartles et al., 1983; 1984; Brackney et al., 1985). A few trumpeter
swans may nest in lakes on the south side of the Brooks Range but they are not
common. Trumpeter swans with young were reported on two lakes along the
Porcupine River on the refuge during the summer of 1986 (King, pers. comm.).

Geese - Canada geese, white-fronted geese, and black brant are known to
frequent the coastal plain, though not in great numbers. A few white-fronted
geese nest occasionally. Canada geese and black brant also may breed on the
coastal plain; however, the size of the breeding population is unknown, and
the coastal plain is not a major nesting area. Canada geese use the larger
river deltas for molting. Brant migrate along the coast using the nearshore
tundra wetlands for resting and feeding.

In the fall snow geese and other geeseé concentrate on the coastal plain.
Figure 18 shows important fall concentration areas for geese. Snow geese in
particular occur in great numbers during late August and September: at times
up to 326,000 snow geese stage on the coastal plain prior to fall migration
(Garner and Reynolds, 1986). These geese nest on Banks Island and other areas
in the Canadian arctic. They move westward along the coastal plain of
northwest Canada and northeast Alaska, and feed in both the upland and coastal
tundra habitats prior to beginning their fall flight through the MacKenzie
River valley.
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Figure 18. Waterfowl concentration areas.
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There is no known sport hunting for geese on the refuge. Some geese are taken
by subsistence hunters, usually in the spring (June) and fall
(August-September). Species commonly harvested include black brant, snow
goose, and Canada goose. Black brant is a preferred species. Some eggs of
eiders and brant are also taken to a limited extent in the spring.

Ducks - Northern pintail, king and common eiders, and oldsquaw are the
most common breeding ducks on the coastal plain. Duck breeding pairs can be
seen on most tundra lakes and ponds in early summer. Broods of young appear
in July and August. Most duck use occurs in the lagoon areas along the
Beaufort Sea coast where post-breeding waterfowl, particularly oldsquaw, are
numerous. Diving ducks feed on shrimp and other invertebrates found in lagoon
waters.

The coast is a major migration route for a variety of species and is used
almost constantly throughout the summer. During the latter part of May,
eiders and oldsquaw move east along the coast to breeding grounds in Canada.
In June oldsquaw start to move westward to molting areas. As many as 35,000
ducks feed and rest in coastal lagoon waters during molt. Figure 18 shows
important summer molting concentration areas for oldsquaw and other sea ducks
along the coast. Following molt in late August and early September, oldsquaw
continue their migration westward. In late June and early July male eiders
take part in a westward molt migration through the refuge's coastal lagoons in
flocks of 100 to 200 birds.

Ducks are not as numerous on the south slope of the refuge as on the north
slope. Common breeders found on the streams, ponds, marshes, and lakes of the
south slope include northern pintail, American wigeon, greater and lesser
scaup, oldsquaw and harlequin duck. Although the Arctic Refuge produces
several thousand waterfowl annually, it does not produce nearly as many as the
ad jacent Yukon Flats Refuge.

There is no known sport harvest of ducks on the refuge. The subsistence
harvest on the north slope of the refuge mainly includes pintail and
oldsquaw. Common and king eider are also commonly harvested. Eggs of
oldsquaw are taken to a limited extent.

Seabirds - Seven species of seabirds are known to breed on the refuge's
coastal plain: three jaegers (pomarine, parasitic, and long-tailed), two gulls
(glaucous and Sabine's), arctic tern, and black guillemot. Jaegers are widely
distributed over all habitat types, but their breeding population is
comparatively small except in years of high microtine populations. Glaucous
gulls and arctic terns are widely distributed, reaching greatest densities in
tundra wetlands near the coast. Sabine's gulls and black guillemots are
highly localized. The only known nesting areas of Sabine's gulls on the
refuge's coastal plain are on the Canning River delta. Black guillemots nest
only on the coastal beaches and shorelines. Gulls, terns, and jaegers feed
and nest along the coastline and major coastal rivers. (USDI-FWS, 1982).

Shorebirds and Other Aquatic Birds - A large variety of shorebirds and
other aquatic species use the coastal plain and other parts of the refuge for
breeding, staging, and migration. The pectoral sandpiper and northern
phalarope are among the most abundant shorebirds. Sandhill cranes nest along
the coastal plain in low numbers.
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Upland Birds -~ In the winter ptarmigan gather in willow thickets in large
flocks, often numbering in the hundreds. They are important as food for lynx,
foxes, wolverines, wolves, and raptors. Other resident birds include ravens,
dippers, chickadees, gray jays, and snowy owls.

Ptarmigan are harvested by local residents in unknown numbers. There is no
known sport harvest of ptarmigan from the refuge.

Raptors - Nineteen species of raptors occur on the refuge. The most
common is the rough-legged hawk. Other hawks include Swainson's,
sharp-shinned, northern goshawk, and the norther harrier. Falcons include the
merlin, gyrfalcon, peregrine and kestrel. Golden eagles are generally
uncommon, except on the coastal plain during caribou calving season. Bald
eagles and osprey are rare. Snowy and short-eared owls and northern harriers
are frequently seen hunting over expanses of moist tundra.

All raptor species are thought to be breeders on the refuge, although
additional documentation of actual nesting for some species is needed. Inland
cliffs such as those along the Kongakut and Canning rivers, on the Porcupine
Lake plateau, the Marsh Fork of the Canning River, and the pinnacles along
Mancha Creek, in the upper Firth River area, are particularly important as
aeries for nesting raptors. Gyrfalcons breed throughout the Brooks Range,
though not in high numbers.

Peregrine falcons also nest throughout the Brooks Range and foothills but are
more abundant along the Porcupine River (Ritchie, 1984). Two subspecies of
the peregrine falcon nest on the refuge. One, the arctic peregrine falcon, is
classed as threatened, and the other, the American peregrine falcon, is
endangered. The former is found on the refuge's north slope and the latter on
the south slope. (See also the discussion under "Threatened and Endangered
Species.")

Other Birds - Many passerines, or perching birds, use the refuge's coastal
plain during the summer. Erect riparian willow stands support the highest
nesting density and diversity of passerine species. Lapland longspurs are the
most common of the numerous species of passerine birds that nest on the
coastal plain tundra during summer; savannah sparrows are also present, though
in smaller numbers (Martin and Moitoret, 1981). Other passerines that use the
coastal plain include the common and hoary redpolls, white-crowned sparrow,
yellow wagtail, American tree sparrow, snow bunting, common raven, and

American dipper.

Large expanses of lowland areas on the south slope are covered with a
tussock-heath tundra that provides nesting habitat to longspurs, sparrows,
short-eared owls, and many other ground nesting birds. On higher south-facing
slopes, above 2,500 feet (763 m) elevation, the tussock-heath tundra grades
into dry alpine tundra where water pipits, horned larks, rosy finches, and
northern wheatears typically nest. Wandering tattlers are found along rocky
streams at these altitudes.
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The boreal forest of the south slope extends well into mountain valleys in
many areas, providing nesting habitat for robins, thrushes, warblers,
kinglets, redpolls, flickers, sparrows, and many other birds. Many of these
woodland species continue across the continental divide to nest in willow
thickets and cottonwood groves in protected valleys of the north slope.

Terrestrial Mammals

Thirty-six terrestrial mammalian species are found within the Arctic Refuge,
including moose, caribou, muskox, Dall sheep, black and brown bear, wolves,
wolverine, and other furbearers. These species are listed in Appendix G along
with their scientific nomenclature, and general distribution within the
refuge.

Moose -~ Moose are present throughout the refuge and are most often
associated with riparian communities along major river systems in the coastal
plain, the Brooks Range, and the interior/Porcupine Plateau. These large
antlered herbivores are at the northern limits of their Alaska range within
the Arctic Refuge. Moose numbers appear to be increasing.

The occurrence of moose in northern Alaska and other northern environments has
been considered a recent range extension into previously unoccupied areas
(Anderson, 1924; Leopold and Darling, 1953; Peterson, 1955; Barry, 19613 and
Kelsall, 1972). This view was disputed by Lutz (1960), who presented a
historical record indicating that moose have long been present in these
regions and are subject to major movements and shifts in the use of available
ranges. Causes for these shifts are poorly understood at the present time.
However, habitat changes induced by fire (Leopold and Darling, 1953; Kelsall,
1972) and changes caused by a gradual holarctic warming trend have been
proposed (Leopold and Darling, 1953). Recent archaelogic evidence support
Lutz's theory and indicates that moose have long been present in northern
Alaska (Hall, 1973).

Figure 19 shows the general distribution of moose within the refuge.
Distribution patterns are best understood on the north slope of the Brooks
Range within the refuge. Moose are primarily found in the drainages on the
refuge's north slope. Major north slope concentrations occur in the Gilead
Creek, Juniper Creek, Kavik River, Canning River and Kongakut River
drainages. Spring surveys conducted in 1972, 1974, 1977 and 1984 also have
documented the presence of small numbers of moose in the Sadlerochit,
Hulahula, Okpilak, Okpirourak, Jago, Aichilik, and Egaksrak drainages.

Moose habitats on the south side of the Brooks Range are ecologically
different than those of the coastal plain (i.e., climatic differences, greater
diversity and abundance of forage species, etc.). Earlier surveys on the
south slope (1972-1981) indicated populations on the upper Sheenjek River and
the upper Coleen River as well as smaller numbers on the East Fork of the
Chandalar River, Firth River, Old Crow River and Old Woman Creek.,

Natural mortality factors affecting these moose populations are poorly
documented. Brown bears have been observed killing moose along the Canning
River (Quimby and Snarski, 1974). Wolves are known predators of moose and can
affect moose populations, particularly when adverse snow conditions occur
(Franzman, 1978). The extent and effects of predation on these moose
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Figure 19. General distribution of moose.
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populations are unknown. The role of other natural mortality factors
(parasites, harsh environment, etc.) in the dynamics of moose populations in
north slope river drainages is also unknown, but "moose disease" does not
occur on the north slope of the refuge (Anderson, 1964 and 1972). The
majority of diseases and parasites afflicting moose do not normally cause
excessive mortality (Anderson and Lankester, 1974 in Franzman, 1978 and
USDI-FWS, 1982).

Moose are harvested by both sport hunters and subsistence hunters in the
Arctic Refuge (see the discussions under "Sport Hunting" and "Subsistence' for
harvest levels).

Caribou - Barren ground caribou have inhabited northeastern Alaska and the
northern Yukon Territory for at least 54,000 years (Harington, 1977). Caribou
are by far the most abundant big game animal on the refuge. Two caribou
herds, the Porcupine and Central Arctic, are associated with the refuge. Each
herd has specific distributions, movement patterns and herd dynamics.

Figure 20 shows the general distribution of caribou in the refuge.

Porcupine caribou herd - The Porcupine caribou herd constitutes the
largest population of large mammals shared between the United States and
Canada: the herd ranges over 96,100 square miles (249,000 km“) of northeast
Alaska and northwest Canada. The refuge's coastal plain provides key calving
habitat, while refuge lands south of the coastal plain constitute important
summer, fall and winter habitats as well as spring and fall migration routes.
Figure 21 shows the range and migration routes of the herd.

The Porcupine caribou herd was estimated to contain 165,000 animals in 1987
(Whitten, pers. com.). The herd has been increasing and is one of the largest
in North America (Williams and Heard, 1986). Earlier population estimates for
the herd were as low as 101,000 (LeResche, 1972). The lower levels of earlier
estimates may reflect a smaller population, less accurate or less complete
survey techniques, or a combination of these factors. Caribou populations
appear to fluctuate unpredictably over the long term. The long-term maximum
and minimum population of the Porcupine caribou herd and the carrying capacity
of the herd's range or habitat are unknown.

Large caribou herds such as the Porcupine herd tend to migrate over great
distances. This migratory behavior, characteristic of barren ground caribou,
apparently enables caribou to use seasonally available forage resources that
are often widely distributed (Klein, 1980). Caribou movements are also in
response to changing weather conditions, biting and parastic insect densities
and predators. Each caribou herd demonstrates a unique and fairly consistent
seagsonal movement pattern coincident with annual life cycle events, which over
the long term seem to optimize the habitat advantages of a given herd's range
(Skoog, 1968; Bergerud, 1974).

The migration to a traditional calving ground in spring is the most consistent
of all movement patterns and ultimately involves essentially the entire
population. Timing and routes of migration vary annually depending on winter
distribution, snow conditions, and the onset of spring weather. During late
winter (March/April) wintering caribou usually begin to gradually shift
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Figure 20. General distribution of caribou.
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northward on the traditional winter ranges in Alaska and Canada. Spring
migration usually gets underway when warming spring weather sets in during
late April and early May. Pregnant females lead the spring migration
northward. Three major migration routes are followed (Figure 21). Caribou
wintering in Alaska follow a northeasterly direction, crossing the southern
flanks and valleys of the Brooks Range, eventually entering Canada in the
vicinity of the Firth River. Caribou wintering in Canada, following two other
major migration corridors, also converge in this region. Lesser numbers of
caribou wintering in Alaska often move in a more northerly direction, crossing
the eastern Brooks Range and move more directly towards the calving grounds.
In some years many caribou pass through the first snow-free mountain valleys
east of the Aichilik River in Alaska. As spring conditions progress, caribou
in the foothills spread northwestward along a broad front, primarily following
the major river corridors and associated terraces where snowmelt has advanced.

Caribou usually begin to arrive on the calving grounds of the Arctic Refuge in
mid- to late May. The traditional calving grounds of the Porcupine caribou
herd encompass the arctic foothills and coastal plain from the Canning River
in Alaska to the Babbage River in Canada--an area of nearly 8.9 million acres
(3.6 million ha). This includes the entire Arctic Refuge coastal plain. From
year to year the distribution of caribou on these calving grounds varies
considerably, depending upon spring snow melt conditions on the calving
grounds and snow conditions along the various migration routes. Most calving
in Alaska usually taking place in the area between the Hulahula River and the
Canadian border. During years when snowmelt on the coastal plain is early, a
broad zone north of the foothills is used for calving. In such years calving
concentrations tend to be more northerly, and scattered calving extends to the
coast. When spring is late calving is more southerly and easterly, followed
by a distinct movement west and northwest.

The open rolling hills and adjacent thaw-lake plains between the Hulahula and
Aichilik rivers have supported calving concentrations during 11 of the past 16
years, 1972-1987. The repeated use of this portion of the calving grounds and
the generally high reproductive success of cows calving in or near the area
implies preference and value over other areas. Thus, these areas are
considered valuable and important to the Porcupine caribou herd.

In arctic areas caribou reproduction is highly synchronous. The majority of
calving occurs within a 2 to 3~week period, when single calves are born to
most adult females (3 years old); peak calving in the refuge occurs between
June 2 and 8. Although calving has been observed in a variety of terrain,
most calves are born on sedge tussock uplands with patchy snow, where the cows
seek suitable vegetation. Predator densities are apparently less in these
areas, and subsequently calf survival is better (USDI-FWS, 1982; Mauer et al.,
1983; Whitten et al., 1984 and 1985).

Caribou calves are precocious, being able to stand and nurse within 1 hour
after birth and follow their mothers within a few hours. The first 24 hours
of life are critical, when a behavioral bond is formed between the calf and
its mother. Disturbance of maternal groups on the calving grounds may
interfere with bond formation and can increase calf mortality.
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Porcupine caribou herd range and migration routes.

Figure 21,

SITIN

001 (] ] 0 0

&
%2, GH3IH NOFIYVD ANIANOHO JHL
31083 Av

syuequieg
NOILYHOIN TIVI/ONIYLS

4, ‘

b
- _ e —— JONVYH HINANS
2 7 = ES NI 4
ol == == — T “, ¢ JONVY YILNIM | -
W= = e = 390434 OILOHY 30 AHVANNOE = - —
P =" D= == WlhmM..: 7 =
z LI == — == —=es /_
: e o == == _
f.~ — -~ . e — - uoyn -
¢ = —X=" _f-7 . =z nieyikyjeyy, e N
\ - . vy = ; A .
| = = i . ¢ :
m/ — = il sijousy e.«s@ 9 /\40.\
s .J-uh%.” vifVﬂW‘O& vy . #0\\
L2 T R\ lﬂll i hln.\»
\’,l - ’ S - - .qulu.WI. ’”” N-
osuey 04 - = L == P
TYY * = 8 = 2
o:xo,.v< _ juo ._ P10 - ; M - 3 J
/ : Ty Y7 e \
/! - i DT aryEay = J
! . \ e Y ey
] Q A Ay 0 uw .uv ;
n LUIEY, - Ly
1a0v H | .ﬂ* m&comm !
A _ oN =
-— .\ _ ﬂ \\\b / \\.
(x)
5 (T 3 3
% z 8
.ﬂ. eBnjay 21301V in..uf\ﬁ\.ﬁl.nm.\vd
) » >
1 i M u
igl 2 “ ;w).: A0
Yag 2 =
g <
&QOE (Pus|s] J4o)aeg) * e
b‘.ﬂ Nlaoy ey epIvIg |1
¢ 24 i
g Soypny

-110-



After calving, small bands of cows with newborn calves gradually merge into
larger groups. Yearlings, barren females, and bulls occupying the southern
and eastern periphery of the calving grounds begin to mix with the cows and
calves, ultimately forming huge post-calving aggregations. By late June or
early July large aggregations of caribou on the coastal plain are common. A
single aggregation may include 80,000 or more caribou. Post-calving movements
show considerable annual variation.

The post-calving season is the low point in the annual physiological cycle
when energy reserves of parturient cows are especially low. The stresses of
winter, pregnancy, migration, birth, lactation, hair molt, antler growth, and
insect harassment draw heavily upon this segment of the population (Dauphine,
1976; White et al., 1975). Access to insect relief habitat and forage
resources during this period may be critical to herd productivity.

As the summer progresses, weather conditions promote the emergence of swarms
of mosquitoes. Harassment by these insects drive the caribou into densely
packed groups and result in their increased movement to areas that provide
relief from the insects, The groups usually move rapidly toward the coast,
seeking relief on points, river deltas, mudflats, aufeis, large gravel bars,
barrier islands, and in the shallows of lagoons. Some groups also move to
higher elevations in the mountains for relief. In other years there can be a
gradual westward shift across the coastal plain and northern foothills.

Usually by early July the post-calving aggregations begin to move rapidly away
from the calving grounds in a southeastern direction, crossing the
international border from Alaska to Canada. In certain years residual groups
numbering up to 15,000 animals have remained on the coastal plain and adjacent
foothills and mountains through August. Some aggregations also move directly
south and cross the eastern Brooks Range in Alaska. During mid-July to early
August portions of the herd in Canada re-enter the refuge, moving in a
southwesterly direction south of the Brooks Range. In August the large
aggregations gradually dissolve into widely dispersed small groups. An
easterly movement from Alaska to Canada occurs during late-August to
mid-September. Finally during the fall migration in late September and
October, portions of the herd again re-enter the Arctic Refuge.

The fall migration can be a gradual drift towards the traditional winter range
and is often accentuated by fall storm systems. Breeding takes place enroute
to the winter ranges. By mid-November most of the herd has arrived on its
traditional winter ranges. The utilization of winter ranges varies annually.
Often up to a third or more of the herd winters in Alaska with the remaining
two-thirds spending the winter in Canada. The principal winter range in
Alaska is centered in the Chandalar River drainage and extends northeasterly
to the Sheenjek drainage and southwestward to approximately the Hodzana
drainage. Occasionally, small numbers of Porcupine caribou (up to 2,000
animals) have wintered in the northern mountains and foothills, such as in the
Schrader Lake area.
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Evidence of human use of caribou in the region of the Arctic Refuge has been
found dating back some 27,000 years (Irving, 1968). Remnants of caribou
fences and corral structures used by the Kutchin people can be found
throughout much of the current southern range of the Porcupine caribou herd
(Warbelow et al., 1975). Stone fences used for the deflection and ambush of
migrating caribou by Inuit people can be found in the northern foothills of
the Brooks Range (USDI-FWS, 1982).

Animals from the Porcupine caribou herd are harvested today in both the United
States and Canada. The harvest by individual Native villages is highly
variable, depending upon herd movements--the harvest varies greatly from
village to village and from year to year within the same village. The total
annual harvest for the herd has been estimated at 3,000 to 5,000 animals
(LeBlond, 1979). From 1963 to 1985 the annual harvest in Canada averaged
approximately 1,700 for the years in which data are available (Yukon Territory
Wildlife Branch, unpubl. data). (See the discussion of "Subsistence" for
harvests of caribou by Arctic Village and Kaktovik.)

Central arctic caribou herd - The Central arctic caribou herd has
been increasing, and in 1985 numbered about 12,000-14,000. Its range is
entirely north of the Continental Divide, from the Itkillik and Colville
rivers on the west to the Sadlerochit River on the east. The Prudhoe
Bay-Kuparuk oilfields and parts of the Trans—Alaska Pipeline System, and
Dalton Highway lie within the herd's range. In July 1983 the herd was
comprised of 46% cows, 21%Z calves and 33% bulls (Hinman, 1985).

Several thousand Central arctic caribou overwinter in the mountains between
the Canning and Atigun river areas (Whitten, pers. comm.). Central arctic
herd cows wintering in the mountains and foothills near the western part of
the Arctic Refuge coastal plain migrate north-northwest across the rolling
uplands south of Camden Bay to the calving grounds on or near the Canning and
Staines river deltas. A northward movement along the Canning River also
occurs.

Central arctic herd calving activity has concentrated in two areas: the
vicinity of the lower Kuparuk River delta; and the lower Canning River delta.
Most years as many as 1,000 cows calve on the Canning River delta on the
refuge's coastal plain. Scattered, low-density calving extends as far east as
the Sadlerochit River.

After calving some caribou move southeastward to the uplands south of Camden
Bay. During the insect season (July) there is often a strong eastward
movement along the coastal habitats between the Canning River delta and Camden
Bay. An estimated 2,000 to 3,000 caribou of the Central Arctic herd use the
coastal plain of the refuge for post-calving and insect relief. In the summer
an additional 1,000 animals may be scattered west of the Sadlerochit River and
north of the Sadlerochit Mountains. Riparian areas are used as travel
corridors as well as important spring and summer feeding areas. In late
summer and fall Central Arctic caribou are found scattered across the coastal
plain south of Camden Bay, in the foothills north of the Sadlerochit
Mountains, and in uplands south of the Sadlerochit Mountains where they remain
for the winter. During most winters scattered groups of animals range
throughout the coastal plain west of the Katakturuk River and adjacent uplands
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to the south. The number of wintering animals in the refuge ranges from 100
to 1,000.

In addition to harvests by local residents, sport hunting of caribou from this
herd is increasing; in the past few years, several hundred animals were
harvested near the refuge, west of the Canning River (Whitten, pers. comm.).

Muskox - Muskox were extirpated from the state by the late 1800's. They
were successfully reestablished on the refuge in 1969-1970 and are now found
throughout the coastal plain of the refuge. The transplanted population has
increased at an annual rate of about 26Z over the past three years (Reynolds
et al., 1985). The latest census, in 1985, located 476 muskox on the north
slope of the refuge. Approximately 110 calves were added to the population in
1985 (Reynolds, pers. comm.). Since 1985, muskox have been dispersing out of
the refuge and recolonizing adjacent areas. The current number of muskox
occurring in the refuge is estimated at around 400 animals (Reynolds, pers.
com. ).

Figure 22 shows the major drainages used by muskox from 1982 through 1985.
There are three major areas used by muskox on the coastal plain: the
Tamayariak River area; the Sadlerochit River areaj and the Angun/Okerokovik
River area. Movements of muskox herds are generally north and south along the
rivers within these areas, with some east-west movement between the areas,
mostly by bulls. The highest productivity among the three groups on the
refuge has been in the Sadlerochit herd, where two-year old cows have been
observed nursing calves (Jingfors, 1980).

Most muskox are seen in mixed-sex herds of 10-120 animals throughout the

year. Herds are largest in April and October and smallest in August during
the rut. Bulls are also found in groups ranging in size from two to nine
animals, or observed as solitary animals. Unlike cows, many adult bull muskox
do not remain with one herd for long periods of time, but move from herd to
herd. Small groups of cows and single cows are seen much less frequently
(Reynolds et al., 1985).

Muskox have definable herd home ranges and are not migratory (USDI-FWS, 19823
Lent, 1978 in Garner and Reynolds, 1983). Movements are restricted--typically
animals move only a few miles per day. Winter distribution of muskox is
primarily controlled by distribution of favored forage species and snow cover
conditions. Winter tracking data suggest that muskox are very sedentary
during winter, probably as a mechanism to conserve energy during severe
weather and periods of low food availability. Therefore, they may be
especially susceptible to disturbance during the winter months.

Muskox prefer riparian habitats in summer, Willows are preferred food where
available, although sedges and forbs make up a high proportion of the total
food intake. Studies have shown that many mixed-sex herds use traditional
areas year after year. Many of these high-use areas are relatively small, and
may contain important habitat components. Movements between areas of high
traditional use may also occur along traditional routes.
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Figure 22. Major drainages used by muskox, 1982-1985.
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Annual mortality, including the harvest of five bulls, was calculated to be 4%
in 1984 (Reynolds et al., 1985). Relatively low wolf populations on the north
slope in recent years is probably part of the reason for the low annual muskox
mortality. Although bear predation has not been documented, bear scavenging
on probable winter killed animals and bears chasing muskox have been

reported. When confronted by predators and other direct threats, muskox often
bunch and assume circular or compact defensive formations. Natural predators
include brown bears and wolves.

Muskox have been harvested from the refuge since 1983 in a permit hunt managed
by the Alaska Department of Fish and Game (see the discussion under "Sport
Hunting" for harvest levels).

Dall Sheep - Dall sheep are the only naturally occurring white sheep in
the world. They predominantly occupy mountain habitats. The Sadlerochit
Mountains, with an estimated 270 sheep, constitute the northernmost extent of
the species range in North America (Smith, 1979).

Figure 23 shows the general distribution of Dall sheep in the refuge. In
1979, about 6,824 sheep were estimated in the original 8.9-million acre
(3.6-million ha) refuge (Smith, 1979). An aerial survey of the Hulahula River
drainage completed in 1986 recorded 3,193 sheep compared to 1,746 observed in
1976, an apparent 58% increase (USDI-FWS, unpubl. data). It is unclear
whether this change represents an increase in the population, a seasonal range
shift, or an increase in the survey effort.

Sheep are loyal to traditional winter and summer ranges and mineral licks.
Their activities are confined almost exclusively to the alpine zone where
grasses, sedges, various forbs, and willows constitute their primary foods.
They breed from late November through mid-December, and lambing occurs from
mid-May through mid-June. Winter range, limited mostly by topography,
consists of windblown slopes and ridges, often with a southerly aspect. The
winter climate is an important mortality factor. Important predators include
humans, wolves, and golden eagles.

In north slope drainages sheep are most numerous where northern exposures
cause their summer range to be at lower elevations. Soils on these slopes are
wet and support ample vegetation. Snow cover in these areas is slight because
of frequent winds (USDI, 1974).

During the hottest summer weather, sheep are most frequently seen on green
alpine meadows between 3,000 and 4,000 feet (915 and 1208 m), although they
may climb above 6,000 feet (1830 m) to reach areas where temperatures are
cooler and insects less bothersome. They often lie in the shade of rocky
areas near feeding sites. These sheep are climbers, not runners, as are
Asiatic sheep, and usually stay near rocky areas——they rarely travel far from
cliffs used as escape terrain.

Sheep traditionally move between summer and winter ranges. The exact nature
of these movements and consequent effects on the accuracy of survey data are
unknown. In early winter as the snowline descends and lowlands become snow
covered, sheep move to their wintering grounds on windswept ridges and
promontories. With the approach of spring sheep concentrate on south-facing
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Figure 23. General distribution of Dall sheep.
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slopes in valley bottoms where vegetation first emerges. They may be seen in
these valley bottoms at any time of the year, either crossing between mountain
ranges or feeding in areas of new plant growth. The animals are seldom far
from escape terrain, however.

Dall sheep are harvested for subsistence purposes by Kaktovik and Arctic
Village residents. Sport hunting is becoming increasingly popular, and bush
aircraft provide the favored means of access (see the discussion under "Sport
Hunting" for harvest levels).

Brown B;ar - Three bear species occur on Arctic Refuge: brown, black, and
polar bear='. The brown (grizzly) bear is the most widely distributed.
This bear is the world's largest extant terrestrial carnivore. The species
was once almost circumpolar in range, but today populations have been
extremely reduced in most of Europe and much of North America due to direct
conflicts with human development.

Brown bear can be found through most of the Arctic Refuge. A total of 540
brown bears are estimated for the entire refuge, with approximately 260
animals north and 280 animals south of the continental divide (H. Reynolds,
pers. comm.). Very few data have been collected on brown bear inhabiting the
mountains and foothills on the south slope of the Brooks Range within the
refuge.

Brown bear are opportunistic omnivores and their habitat use patterns are a
reflection of this foraging strategy (Hecthel, 1978 in Reynolds, 1980). Those
habitats with abundant food resources are used on an as available basis—-—brown
bear readily shift their areas of use when new food sources become available.

Recent north slope studies have addressed brown bear movement and home range,
food habits, sex and age composition, mortality and productivity. In
1973-1975, studies were conducted on brown bear in the Canning, Ivishak, and
East Fork of the Chandalar river drainages (Reynolds, 1974, 1976). Garner et
al. (1983, 1984 and 1985) investigated den locations, denning ecology,
seasonal habitat use patterns, and seasonal interrelationship between brown
bear and other wildlife species in the '1002" coastal plain area. North slope
brown bear are at the northern extreme of the species' range and are
characterized as having low reproductive potential, short periods of food
availability, large individual home ranges, and habitats that provide little
protective cover,

The breeding season of brown bear normally extends from May through July.
Delayed egg implantation takes place and cubs are born about January or early
February in winter dens. North slope females younger than 5.5 years have not
been observed with cubs, but at least one 23-year old female was observed
breeding in 1983, making the approximate reproductive life for some females in
the refuge as much as 16 years (Garner et al., 1984). Females breed about
every 4 to 5 years, and have an average litter size between 1.6 and 2.3. Low
litter size, long reproductive interval, older age at sexual maturity, and
short potential reproductive period cause the overall low productivity of
brown bear in northeastern Alaska (USDI-FWS, 1982).

al/

£’Polar bear are discussed under marine mammals.
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Adult males become active and begin emerging from dens on the north slope of
Alaska in mid-April. Females with new cubs are not common until mid-May
(Quimby, 19743 Ruttan, 1974; Harding, 1976). Post~denning movements are
usually from the den site into the major river drainages and downstream
(Ruttan, 1974). Quimby (1974) noted that carrion was an important food source
at this time and that bears traveling down the Canning River valley in April
and May were primarily feeding on carrion and exposed vegetation.

During the summer months, brown bear move from the major river valleys,
dispersing to higher elevations to feed upon various species of horsetail
(Equisetum spp.) (Curatolo and Moore, 1975; Linderman, 1974; Quimby, 1974;
Reynolds, 1979 and 1980). In and adjacent to caribou calving grounds, bear
use caribou both as prey and carrion. Bear kill both adults and calves (Lent,
1964; Skoog, 1968; Doll et al., 19743 Reynolds, 1979 and 1980). Preliminary
analysis of radio-location data indicates that brown bear appear to shift to
coastal areas in June, coinciding with the presence of calving and
post-calving caribou (Garner et al., 1983). Brown bear in the southern and
western portions of the refuge do not shift movement patterns in response to
caribou movements (Reynolds, 1974, 1976; Curatolo and Moore, 1975; and
Reynolds and Garner, unpub.).

During July, August and September, brown bear move back into the river valleys
and then move upstream in September and October to denning areas (Quimby and
Snarski, 1974; Ruttan, 19743 Pearson, 1976). Food during this period is
primarily soapberries. Arctic ground squirrels are also exploited by brown
bear throughout the summer.

Although the entire refuge is within the brown bear's range, denning occurs
mostly in the mountainous portions on steep, south-facing slopes above

rivers. Figure 24 shows generally where brown bear den in the refuge. Brown
bear usually return to the same area each fall to den. Brown bear in the
arctic normally enter dens during the first two weeks in October; however,
denning has been recorded as early as September 29 (Quimby, 1974; Quimby and
Snarski, 19743 Curatolo and Moore, 1975; Reynolds et al., 1976; Reynolds, 1979
and 1980). Inclement weather, especially snow storms, is considered a major
factor in stimulating denning activity (Craighead and Craighead, 1972;
Reynolds, 1980). Arctic soils are coarse. Consequently, the top layer must
be frozen before dens can be successfully excavated. Dens generally collapse
with spring thaw so reuse of dens is rare (Carner et al., 1983, 1984 and 1985).

Pearson (1976) indicated that normal mortality factors such as disease,
parasites, and malnutrition have little impact on brown bear. Most mortality
factors that have been identified are either intraspecific mortality or human
hunting.

Brown bear are subject to both sport and subsistence hunting (see the
discussion under "Sport Hunting" for sport harvest levels).

Black Bear - Black bear occur on the refuge only south of the Brooks
Range. They normally occupy the spruce forest zone and are seldom seen.
Reliable data are not available on densities, use areas and other aspects of
their biology in the refuge area. The people of Arctic Village and other
villages in the Yukon River drainage take black bear from the refuge, usually
incidental to other activities.
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Figure 24. Brown bear denning areas.
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Wolves - Wolves occur in most of the remote parts of the northern
hemisphere that remain relatively undeveloped (Mech 1970, in USDI-FWS, 1982).
These predators are found over the entire refuge area, although refuge-wide
population figures are unavailable. Wolves may travel great distances.
Radio-collared wolves from the Arctic Refuge have been found up to 479 miles
(770 km) from their collaring location.

The status of the wolves on the north slope of the refuge is better known than
on the south side. Wolves tend to use the foothills and mountains more than
the coastal plain, probably due to more consistent year-round availability of
prey species there. Some wolves use the coastal plain extensively during
summer, with use decreasing once caribou leave the area.

Wolves on the north slope were relatively abundant prior to aerial wolf
hunting and predator control practices of the mid-1950's. Though the
practices were outlawed by 1970, the abundance of wolves has not returned to
previous levels {USDI-FWS, 1982). 1In addition, other factors such as dynamics
of food supplies, rabies, etc., may have also affected wolf populations (Harbo
and Dean, 1983). Four packs were identified on the refuge's north slope in
1984, and five in 1985 with a known adult population of 27 and 22
respectively; seven pups were accounted for by late summer in 1984 and
fourteen in 1985 (Carner and Reynolds, 1986).

Scat analysis has shown caribou to be the main prey species for wolves,
followed in importance by sheep and moose. Small mammals, birds, and ground
squirrels are also taken, but probably on an opportunistic basis.

Wolves are highly gregarious and have a highly developed social behavior which
centers around the pack. Packs are loosely associated groups, often
consisting of family members. Breeding occurs in late winter (February -
March). Pups are born in mid-May to early June. By July or August the dens
are usually abandoned.

Wolf dens in the arctic usually are found on moderately steep southern
exposures where soil is well drained and unfrozen (Stephenson, 1974 in
USDI-FWS, 1982). Dens have been found in most river drainages on the north
slope of the refuge. No dens have been found on the coastal plain, although
they have been found on the coastal plain west of the refuge area.

The number of wolves harvested from the refuge is unknown (see the discussion
under "Trapping" for estimates of harvest levels). The actual harvest may be
as much as five times the known number taken by trappers due to illegal aerial
hunting. The wolf harvest probably accounts for a relatively high proportion
of the annual mortality and could be a significant limiting factor on the
population (Whitten, pers. comm.).

Wolverine - These members of the "weasel" family (mustelidae) are
extremely secretive and generally solitary. The species is circumpolar in
distribution, inhabiting the boreal forest and tundra regions. Wolverine may
be found almost anywhere on the refuge except in the very highest terrain.
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Wolverine are noted for their human avoidance and therefore, are very
difficult to study. Few data are available concerning wolverines on the
refuge, even on the north slope. Sightings and sign are rare. Only 11
wolverine sightings were made on the coastal plain study area in 1984, despite
this being a period of intense field studies (Mauer, 1985). Although data on
wolverine are sparse all across arctic Alaska, it is suspected that wolverine
densities in some locations west of the refuge are higher than on the refuge
(Magoun, 1985).

Wolverine are primarily scavengers, feeding on the remains of animals killed
by other predators. Wolverine may rarely kill Dall sheep, caribou, and
moose. Other food items include small mammals and birds.

Wolverine breed in late spring-early summer (Rausch and Pearson, 1972 in
Garner and Reynolds, 1985). Embryos do not implant until winter, with young
being born in early March in snow dens (Magoun, 1979). The young grow rapidly
and are usually able to move out of the den within a month. By fall they are
nearly full grown. The young are believed to disperse from their mothers
during the following spring.

Local residents are known to harvest wolverine, but reliable harvest
information is lacking (see the discussion under "Trapping" for harvest
estimates).

Other Furbearers — In addition to polar, brown, and black bears, wolves,
and wolverine, other refuge mammal species that are valued for their fur
include beaver, muskrat, marten, otter, lynx, mink, and arctic and red fox.
Population data for most of these species are lacking in the refuge. Small
numbers of river otters occur in many of the coastal plain river systems
(Whitten, pers. comm.). Beaver, marten, river otter, lynx, and mink are found
on the south side of the Brooks Range. They are the most important mammals
taken on the refuge for the fur trade.

Of the two fox species, the arctic fox is found on the north slope and ranges
inland to the Brooks Range, whereas the red fox occurs throughout the refuge.
Arctic fox spend winters foraging on the sea ice and nearshore coastal lands.
They feed primarily on the carrion of seals killed by polar bears. They are
usually also attracted to garbage dumps or other possible food sources that
accompany human activities in the arctic. Denning occurs on land during
summer, mostly near the coast. Food in summer consists primarily of lemmings
and other smaller mammals, birds and eggs. Residents of Kaktovik harvest
arctic foxes in winter in moderate numbers, although specific data are not
available.

Small Mammals - Arctic ground squirrel, collared and brown lemmings, and
the tundra, singing and red-backed voles are the most common small mammals on
the refuge. They occupy a variety of different habitats. All are important
in the food webs of the tundra and boreal forest ecosystems. The brown
lemming is especially significant in that it is an important food source for
several different carnivores on the north slope. Red squirrels and snowshoe
hares are preyed upon by raptors and mammalian predators on the southern
portions of the refuge. Little is known of their population levels.
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The arctic marmot occurs in the mountainous portions of the refuge. The pika
18 suspected to be present on the refuge, but despite active investigation in
localized areas its presence has never been confirmed.

Marine Ma wals

Marine mammals found on the Arctic Refuge and adjacent waters include polar
bear, ringed and bearded seals, bowhead and beluga whales. Gray whale,
spotted seal (in the spring, summer and fall), and walrus (in the summer) also
may be seen, but they are uncommon (Burns et al., 1980 in USDI-FWS, 1982).
These mammals occur only in the extreme northern portion of the refuge,
primarily the coastal areas and/or adjacent waters of the Beaufort Sea (Arctic
Ocean). Most marine mammals have historically been used for food, clothing,
manufacture, and crafts by coastal Inupiat people. Today they are still used
for food and manufacture of craft items.

Polar Bear - Polar bear are closely associated with pack ice of the Arctic
Ocean throughout most of the year. The Beaufort Sea population of polar bear
is estimated at 1,800 (Amstrup et al., 1986); however, the Beaufort Sea
population may not be a discrete population (Lowry, pers. comm.). Some
females move to the coastal areas and occasionally farther inland during
October to seek maternity den sites--recapture of polar bear marked by Service
biologists in recent years indicates that an influx of females, accompanied by
cubs as old as 20 months, and subadult animals coincides with the fall
ice-edge advance to the shoreline. Pregnant polar bear, and later their cubs,
probably spend more time on the refuge than other segments of the polar bear
population. Other groups of polar bear seasonally frequent the coastal
periphery of the area. Large numbers of polar bear may occur seasonally along
the coast of the Arctic Refuge near the village of Kaktovik where whale
carcasses can be scavenged (Amstrup, 1986).

Figure 25 generally indicates where polar bear den in the refuge. Polar bear
dens have been found as far as 250 miles (400 km) offshore and 32 miles

(52 km) inland. Eighty-seven percent of dens located in 1983-1985 were
offshore. The onshore area from the Colville delta to the Canadian border is
within the area used by the Beaufort Sea population of polar bear for
denning. However, the most consistently used land denning areas studied were
within the refuge: from one to three dens were found each year on the refuge
between 1981 and 1985 (Amstrup, 1986). A total of eight den locations have
been identified on the refuge between the winters of 1981-1982 and 1986-1987.
This represents 62% of all known land dens on the Beaufort Sea. The ideal
denning sites are riverbanks, draws, and the leeward side of bluffs where snow
accumulation is sufficient to support den construction.

Female polar bear that den on land move onshore to seek out den sites in
October and November, depending on ice movement and ice buildup in the fall
(Lentfer and Hensel, 1980). Denning females give birth to 1 or 2 cubs in
December or January, and bears emerge in late March or early April, depending
on weather conditions. The female and cubs generally remain near the den,
making short forays for 1 to 2 weeks until the cubs gain strength and become
acclimated to outside conditions. Soon thereafter, they move to the sea ice
to feed on seals. Many females with new cubs concentrate their foraging on
the shorefast ice, which varies in width from a few feet to more than 100

miles (160 km).
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Figure 25. Polar bear denning areas.
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When the nearshore ice breaks up in spring, polar bear move with the sea ice,
and many concentrate at the south edge of the pack ice. Th1s position varies
seasonally but usually is between the coast and latitude 72°N.

Except for a shore lead, the Beaufort Sea is ice-covered year-round. Open
water near shore begins freezing in September or October, and the nearshore
ice does not melt until May or early June. Male and non-denning female polar
bear inhabit the sea ice throughout the winter. The distribution of polar
bear is influenced by the availability of their major prey species, ringed and
bearded seals, which concentrate in areas of drifting pack ice (Lentfer, 1971
Sterling et al., 1975). Ringed seals probably constitute 95% of the polar
bear diet (Burns and Eley, 1978).

Kaktovik residents annually harvest a small number of polar bear for
subsistence purposes. (See the discussion under "Subsistence" for harvest
levels.)

Seals ~ Ringed seals and bearded seals are the only marine mammals found
year-round in the refuge area (Lowry et al., 1979 in USDI-FWS, 1982).
Presence and location of marine mammals are usually related to the condition
and location of the pack ice. In the winter the highest densities of ringed
seals occur on stationary shorefast ice, although they can be found around all
ice types, including the shear zone and pack ice (Frost and Lowry, 1981).
Bearded seals are more often found associated with the moving ocean pack ice.
Between the landfast and pack ice, leads, or open water areas, often develop.
These zones are important habitat for non-breeding ringed seals and for
bearded seals during winter and spring.

Ringed seals are the most abundant and widely distributed of the arctic seals,
and are the most abundant seal near the refuge. During the summer and fall
when the landfast ice thaws and a wide lead develops near shore, they move out
to the edge of the pack ice, although some may be observed in the coastal
lagoons and nearshore waters during summer, Seal populations are difficult to
estimate because at different times, variable proportions of the population
may be in the water and therefore not observable. However, surveys indicate
that populations along the refuge's coast are comparable to other areas along
the northern Alaska coast, with the Beaufort Lagoon area perhaps being
particularly important (USDI-FWS, 1982).

Population data for bearded seal in the refuge area are not available, but
this species is known to be much less common than ringed seals. Their numbers
vary seasonally with ice conditions. There is a definite movement south
through the Bering Strait in the fall for a large segment of the populationj
during the spring "breakup" there is a movement back north and east along the
coast (USDI-FWS, 1982). The Beaufort Sea is thought to be marginal habitat
for bearded seals due to the very narrow continental shelf and severe winter
ice conditions. Their optimum habitat consists of relatively shallow (less
than 328 feet (100 m)) water overlain by moving ice (USDI-FWS, 1982).
Therefore, most bearded seals in the refuge area are found in association with
nearshore ice remnants in summer and fall.
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Whales - Bowhead whales, an endangered species, occur in waters adjacent
to the refuge in the spring and fall. The whales winter along the ice edge of
the central and southwestern Bering Sea. Spring migration begins in March
when leads begin to enlarge. This movement is considerably offshore from the
refuge because of the large expanse of shorefast ice. The whales are present
in the eastern Beaufort Sea from mid-May through August. In September they
begin their fall migration back south to the Bering Sea. This journey often
brings the whales very close to the refuge.

The size of the bowhead population is not well known. A 1978 estimate was
approximately 2,000; recent estimates place the population near 4,000
(Marquette et al., 1981; Lowry, pers. comm), Breeding is presumed to occur in
the spring and summer, with calves being born the following spring during
migration. Bowhead whales feed by straining plankton through baleen plates
suspended from their upper jaw. There is evidence that whales may use the
offshore waters adjacent to the refuge as feeding areas in the fall. In
September 1979, a total of 75 individuals were observed in a small area near
Demarcation Bay moving in a non-directional manner that suggested feeding
(Ljungblad et al., 1980). Most of the whales were observed along the
10-fathom (60-foot) isobath, 5 to 10 miles (8-16 km) offshore.

Beluga whales are also found in waters near the refuge. Their migration
patterns are similar to those of the bowhead whale, although during fall
migration they tend to remain closer to the ice pack and are therefore farther
from shore.

Although whales very rarely enter lagoon waters, they are important in the
subsistence culture and economy of Kaktovik. In particular, the bowhead whale
is a major subsistence species for the people of Kaktovik (see also the
discussion under "Subsistence").

Threatened and Endangered Species-~Plants and Animals

Two refuge plant species are under consideration for listing under the
Endangered Species Act. One of these is arctic penny cress (Thlaspi
arcticum), which is in the mustard family. Another is a fleabane (Erigeron
muirii).

Scattered populations of the arctic penny cress have been identified along
Marsh Creek and Okpilak Lake and one individual plant was found along the
Katakturuk River. Recent investigations by refuge botanists have shown that
this plant species may be more widely distributed on the refuge than was
previously thought (Raynolds, 1986).

The fleabane has been found on the refuge only on Mt. Copleston near Shublik
Springs. A stable population of over 1,000 plants exists there, covering
approximately 75 acres (30 ha). Similar habitat in the Shublik and
Sadlerochit Mountains have been searched but no new populations have yet been
discovered on the refuge.
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Two bird species classified as endangered or threatened occur or have occurred
on or near the Arctic Refuge. The Eskimo curlew may breed on the upland areas
of the north slope. It was once known to nest on the tundra of the Mackenzie
Delta of Canada and possibly northeastern Alaska. There is a remote
possibility this species may yet exist on the refuge. Occasional reports of
gsightings reach the refuge office but none have been substantiated to date. A
reported’ observation of the bird was made near the Hulahula River in 1983, but
could not be verified by Service biologists (Gallop et al., 19863 Gill and
Amaral, 1984).

Two peregrine falcon subspecies occur on the refuge, the arctic and American
peregrine falcons. In Alaska, most peregrine falcons nest on ledges of cliffs
or bluffs along river courses. The arctic peregrine falcon (Falco peregrinus
tundrius), which nests on the refuge's north slope, is currently classified as
threatened. Although cliff habitat is not abundant in the Arctic Refuge north
of the Brooks Range, a few arctic peregrines have been reported nesting there
in past years (Cade, 1960; Roseneau et la., 1976; Amaral, 1985; Amaral and
Benfield, 1985). Eyries have historically been used on and adjacent to the
coastal plain, including sites along the Canning, Katakturuk, Sadlerochit,
Hulahula, Jago, Aichilik, and Kongakut rivers (USDI-FWS, 1982). Four active
nests were located in 1985 on the refuge's north slope. In addition to

ne :ting on the refuge, there appears to be significant movement of arctic
pecegrine falcons across the coastal plain from late August to mid-September
(Martin and Moitoret, 1981; USDI-FWS, 1982). The number and timing of these
observations suggest that at least some north slope arctic peregrines migrate
along the coast of the Beaufort Sea. The lagoons, river mouths, and bays
concentrate shorebirds and waterfowl, which are favored prey of the peregrine.

The American peregrine falcon (E'E' anatum), which nests south of the Brooks
Range, is currently listed as endangered. Cliffs along the Porcupine River
provide many nesting sites for these birds (Ritchie, 1984).

The bowhead whale is the only endangered mammal that occurs on or near the
refuge (see the discussion of marine mammals above).
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HUMAN ENVIRONMENT

Cultural and Historical Context

North Slope Pre—contact History

The arctic coast served as a major migration route for early nomadic hunters
who migrated to America from Asia across the Bering Land Bridge. However,
during the Itkillik glaciation extensive valley glaciers prohibited human
occupation of the Brooks Range. As the ice front retreated, people gradually
penetrated the area in about 10,000 B.C. They killed animals with arrows,
spears, and snares. These early nomads posted lookouts on hilltops where they
would wait for days and weeks for the approaching caribou. They built
stone-walled shelters to protect them from the wind on these hills. Today,
the place to watch for the caribou's approach is still from these hills where
the stone wall ruins and the scraps of flint are found.

Two distinct but interrelated groups of Inupiat have made their home on the
north slope for thousands of years. The Tagiugmiut have been primarily
dependent on a marine economy based on the harvest of sea mammalsj; the bowhead
whaling complex has been the focal point of their social and cultural
development. Kaktovik residents primarily descend from this group of

Inupiat. The Nunamiut have occupied the inland zone of the north slope.

Their central economic pursuits have focused on the harvest of caribou. The
two groups of Inupiat have always had strong cultural, social and economic
ties, leading some researchers to overlook their distinctions (Worl
Associates, 1979).

Barter Island has been an important trading site since aboriginal times. A
large prehistoric village existed on the island, but in cultural memory the
site has always best been known as a trading center for Inupiat from both east
and west along the coast and from inland areas (Jacobson and Wentworth, 1982).
The Inupiat who ultimately established permanent residence on the island after
the turn of the century have close ties with relatives at Inuvik in Canada
(Worl Associates, 1979). Additional information on the history of Barter
Island is found in Jacobson and Wentworth (1982).

South Slope Pre—contact History

The pre-European contact history of the south slope is still imperfectly
known. The area remained essentially ice-free during the last glaciations,
and was a logical route for entry of immigrants into the New World from
northeast Asia. Dated materials from the adjacent Old Crow Flats in the Yukon
Territory suggest that man was present in the area at least 27,000 years ago.

About 11,000 years ago people from the American Paleo-arctic tradition
occupied the south slope. This tradition is characterized by microblades
(small, parallel-sided stone flakes) made from wedge-shaped cores; various
bifacially flaked projectile points and knives; burins (tools used for working
bone and antlers); and large core tools.
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No known sites of the American Paleo-arctic tradition appear to be more recent
than 8,000 years old. This leaves an unfilled gap in the sequence before the
appearance of the forest-adapted Northern Archaic tradition about 6,000 years
ago. This tradition is known from sites near the refuge at Chalkyitsik and at
12-Mile Bluff near Circle. This tradition is characterized by side-notched
projectile points and large irregular, oval or crescentic bifaced tools. Some
sites also include microblades, though these were made from a different core
type than were the earlier examples. The Northern Archaic tradition is
evident until about 4,000 years ago. After this time, the forest adaptation
continued in the interior with the developments that foreshadow the Athapaskan
cultures of the recent past.

European Contact

Written history of northeastern Alaska spans only a short time. It began in
1826 when Sir John Franklin sailed west from the Mackenzie River to explore

Alaska's eastern arctic coast. A Hudson's Bay Company expedition and other

explorers followed and extended Franklin's route west.

In about 1854, whaling vessels began rounding Point Barrow and sailing east to
hunt in the Beaufort Sea. The whalers permitted their vessels to become
frozen in protected shore ice where they remained over winter in order to be
on the Beaufort whaling waters early in the open water season. The ships also
served as bases for inland exploration and stopped at many points along the
arctic coast where both coastal and inland people traded for goods.

Written history south of the Brooks Range began in about 1844 when Hudson's
Bay Company traders descended the Porcupine River to its confluence with the
Yukon River in search of trade routes. Alexander Hunter Murray established a
Hudson's Bay Company trading post, called Fort Yukon, at the confluence in
1847. This was the first European settlement in the area. The fur trade
quickly became the dominant element in the region's economy and established
what is considered today as a traditional vocation for Natives on the south
slope. The traders were followed into the region by the first missionaries in
the early 1860's.

After Alaska was purchased by the United States from Russia in 1867, the
Hudson's Bay Company was forced to vacate its holdings. The post was
subsequently moved back to Canadian soil at Old Ramparts on the Porcupine
River. The Alaska Commercial Company assumed operations at Fort Yukon after
the Hudson's Bay Company departed.

In the late 1800's gold prospectors explored the south slope but found little
evidence of gold. The gold rush prospector was followed within the current
century by the scientific prospector, methodically searching for signs of
valued minerals and petroleum. Recreational hunters, fishermen, hikers and
others have also been visiting the area in increasing numbers.
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Archaeological Sites

There are over 300 known archaeological sites on the Arctic Refuge. An
examination of a map of the sites in and near the refuge would show
substantial concentrations of such sites at several locations either actually
in the refuge (as at the Upper and Lower Ramparts of the Porcupine River), or
immediately adjacent to it (as at Galbraith Lake on the Trans-Alaska Pipeline
route). The distribution of currently known sites is probably a function of
past archaeological field work rather than a true distribution of
archaeological sites. Based on a comparison of the amount of work done within
the refuge and comparable areas along the pipeline or in the National
Petroleum Reserve-Alaska there may be several thousand substantial
archaeological sites within the refuge that have yet to be discovered.

Population Patterns

Five communities are in or relatively close to the Arctic Refuge and use the
refuge for subsistence and recreational purposes: Arctic Village, Chalkyitsik,
Fort Yukon, Kaktovik, and Venetie. These communities are the focus of this
section. Refuge lands currently are used most heavily by Kaktovik and Arctic
Village residents; residents of Fort Yukon, Venetie, and Chalkyitsik use
refuge lands to a lesser extent (Whitten, pers. comm.). In addition to people
living in the communities, there are several families who live outside the
villages on refuge lands.

As of 1970 more than 80% of the people associated with the refuge area were
Native. Kaktovik, an Inupiat community, is located on Barter Island on the
shore of the Beaufort Sea. The other four communities (Fort Yukon,
Chalkyitsik, Arctic Village, and Venetie) are all Athapaskan villages located
on the south side of the Brooks Range. These villages share similar
languages, heritages and lifestyles.

Kaktovik Population Trends

Table 6 indicates the 1980 population levels of the five communities, and
forecasts future growth of the communities. About 70% of Kaktovik's
population is Inupiat. The 1980 Census showed a population of 165, a 34%
increase over the 1970 count. Recent population increases in Kaktovik are
attributed to former residents returning from Barrow in response to improved
housing and employment opportunities. .A North Slope Borough census in July
1982, showed a growth surge to 189 local residents, primarily from
construction activities. The adjacent U.S. Air Force Distant Early Warning
(DEW) Line Station houses an additional 58 people. The present population is
projected to nearly double by the year 2000. Stability of Kaktovik's
population seems assured by strong cultural and family ties (Jacobson and
Wentworth, 1982).

South Slope Community Population Trends

The population density of this area has always been fairly low. Nelson (1973)
describes the difficulty of establishing historical population figures:
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Table 6. P7pu1ation forecasts for communities in the Arctic Refuge area,
1980-2000.2

Community 1980 1985 1990 1995 2000

Arctic Village 111 115 127 140 155
Chalkyitsik 100 95 96 98 103
Fort Yukon 619 753 886 1,042 1,208
Kaktovik 165 232 281 310 343
Venetie 132 144 157 171 186
a/

="Population data for 1980 are from the U.S. Census. The population
forecasts for Kaktovik are from Alaska Consultants, Inc., 19833 all other
forecasts are from Louis Berger and Associates, 1982.

Sources: U.S. Bureau of Census, 1981; Louis Berger and Associates, 1982;
Alaska Consultants, Inc., 1983,

Shimkin (1955, p.223) estimates the population of Fort Yukon and the
entire surrounding area, including Venetie, Chalkyitsik, Birch Creek, and
all outlying settlements, at 500 in 1850. The number plunged just after
white contact, to about 230 in 1879, then recovered to 500 again by 1930,
and in 1947 rose to 600.

Darbyshire and Associates (1979), relying on several sources, estimated a 1970
population of 1,250 for an area that includes the four communities as well as
Rampart, Stevens Village, Beaver, Circle, Central and Circle Hot Springs.
"Recent population trends for the region indicate that the area is growing
slowly...Although the accuracy of the census in remote areas can be
questioned, the figures can be considered a rough indication of the general
trend of modest growth which has occurred in recent years" (Darbyshire and
Associates, 1979).

This conclusion is further borne out by the Interior Transportation Study,
which states:

From 1970 to 1980, Upper Yukon River communities experienced growth rates
of between 1.7 and 3.9% per year with notable exceptions of Beaver
(-4.2%) and Chalkyitsik (-3.1%). For these two communities outmigration
is not expected to continue, and moderate growth is expected. Elsewhere
in the region growth is expected to remain relatively constant at
historical rates of about 2% per year, with the exception of Fort Yukon,
which is expected to become the seat of government in the future and is
assumed to have growth rates double that (Louis Berger and Associates,
1982).
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Fort Yukon - Located at the confluence of the Yukon and Porcupine rivers,
140 air miles (225 km) northeast of Fairbanks, Fort Yukon is the largest
village of the Kutchin or Gwich'in Athapaskan people. The community has
historically served as a meeting place for the Gwich'in Athapaskans and
neighboring peoples. More recently, it has served as an important trading,
supply, transportation, and administration center.

Since the late 1800's, Fort Yukon census figures show a pattern of steady
growth, with the exception of a significant and short-lived increase between
1960 and 1970. The 1980 census for Fort Yukon showed 619 residents. A local
door-to-door census in November 1983 showed 643 residents (Filip, pers. comm.).

Arctic Village - This village is located on the east bank of the East
Fork of the Chandalar River, 6 miles (10 km) southwest of the junction of the
Junjik River in the Brooks Range. It is 100 air miles (160 km) north of Fort
Yukon.

Arctic Village has always been a traditional community of Neets'aii Gwich'in
Athapaskans. The term "Neets'aii" means "strong people." Once semi-nomadic,
they were known for trading babiche (moose or caribou hide cut into strips)
and wolverine skins with the Barter Island Inupiat for seal oil and seal
skins. Arctic Village and their Venetie neighbors chose, under terms
prescribed by the Alaska Native Claims Settlement Act, to retain and jointly
manage their lands.

Arctic Village grew from 30 people in 1930 to a 1980 population of 111 (John,
pers. comm.). The community's population was projected to increase to 140 by
1995 (Louis Berger and Associates, 1982). Between the 1960 and 1980 census
counts there was a difference of one person, with a slight drop for the 1970
count.

Chalkyitsik - Chalkyitsik is located on the Black River, 45 miles (70 km)
northeast of Fort Yukon and 170 air miles (270 km) from Fairbanks. The
village began as an important summer fishing site. Traditionally it was a
Dr'aanjik Cwich'in (Black River) village, though today it is a mix of Gwich'in
people from the Black River, Yukon Flats, Chandalar and Porcupine River areas
(Nelson, 1973).

The community's population nearly doubled between the 1960 and the 1970
census, then dropped back nearly 25% by the 1980 census to 100 residents.
Louis Berger and Associates (1982) forecast the population to remain at about
its current level through the year 2000.

Venetie - Venetie is located on the Chandalar River, about 45 miles (70
km) northwest of Fort Yukon and 140 air miles (225 km) north of Fairbanks at
the confluence of the Chandalar River Main and East Forks. It is an original
Neets'aii Gwich'in village. The village was settled in 1900. Under terms of
the Alaska Native Claims Settlement Act, Venetie and their cultural neighbors
in Arctic Village chose to retain all the lands of the former Venetie Indian
Reservation (Kent, pers. comm.).
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Venetie has consistently grown in size since 1960. The total population is
now 180 (Venetie Village Council, pers. comm.), which is six people short of
the population forecast for the year 2000 by Louis Berger and Associates
(1982).

Sociocultural Systems

The Inupiat and Athapaskan people of the region have used the lands and
resources of the refuge for many centuries. Although social, cultural, and
economic changes have been occurring throughout this period, recent decades
have brought accelerating change.

The single most important factor in the recent acceleration of sociocultural
change has been the Alaska Native Claims Settlement Act (ANCSA) of 1971. This
statute created village and regional corporations, providing financial assets
and village-owned lands for the Native peoples of the region.

Other important factors are also affecting village residents. The Molly
Hootch court decision, for example, directed the State of Alaska to provide
public school facilities for all villages having at least eight high school
students. Federal programs are providing modern housing, and satellite
communication is bringing increasing numbers of telephones and televisions
into the villages.

Subsistence and Economic Orientation

Cash and subsistence economies are becoming more closely interrelated in the
Native societies, as are traditional and western social structures. Natives
are participating within both cash and subsistence economies. Variations in
lifestyles depend on the degree to which subsistence activities are pursued as
opposed to wage activities (ISER, 1978).

Kaktovik - Although Kaktovik received early exposure to whalers and
traders, cash did not become a fixture in the local economy until 1923 when
the establishment of a permanent village resulted from construction of a fur
trading post. However, "the basic economy remained one of subsistence
harvesting until after World War II" (Alaska Consultants Inc., 1983).

It was in 1947, when the U.S. Air Force built the airstrip and DEW Line
Station, that dramatic economic and other changes began to occur in Kaktovik.
Since that time, largely due to Prudhoe Bay oil development, the economy of
Kaktovik has become one of mixed cash and subsistence components. Passage of
the ANCSA and formation of the North Slope Borough were also important
factors. For the foreseeable future, cash and cash-earning activities will be
inextricably entwined with seasonal subsistence activities (Worl Associates,
1979). Worl Associates (1979) further noted that the interrelationship of the
economies has facilitated the survival of the Inupiat culture and that cash
income opportunities have remained compatible with the subsistence system. It
is very difficult to quantify the importance of subsistence in Kaktovik at
present. An important aspect of subsistence is the deep social and cultural
value placed upon traditional harvesting by Kaktovik people.
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South Slope - Acculturation of the Gwich'in Athapaskan people has
occurred rapidly, changing the pure subsistence economy of the region to a
mixed cash/subsistence base. Subsistence activity in the Yukon-Porcupine
region clearly remains an important component in the lives of its residents,
though it is intermixed with the cash economic system there as well
(ISER, 1978).

Community Infrastructure

Infrastructure is the basic underlying framework or support system for a
community. Included within the concept are local government, housing,
education, health services, local transportation, water and sewage systems,
solid waste disposal, police and fire protection, and communication systems.
The infrastructure of the five communities is highlighted here.

The communities in the region generally have similar infrastructures including
housing, educational facilities, public health facilities, post offices, small
airports, dock facilities along the river, satellite communication facilities
(telephone and television), and electricity. Nearly everyone has electrical
service, but water systems are not always available. Both Kaktovik and Fort
Yukon are incorporated as cities, though the other villages are unincorporated
with traditional tribal forms of government.

All of the communities are eligible for land entitlements under the Alaska
Native Claims Settlement Act. Venetie and Arctic Village chose to select the
lands from the former Venetie-Chandalar Native Reserve and are thus not
eligible for any other land selection. Kaktovik is within the North Slope
Borough, and many villagers are shareholders in the Arctic Slope Regional
Corporation (the Native regional corporation) and the Kaktovik Inupiat
Corporation. Fort Yukon, Arctic Village, Chalkyitsik, and Venetie are within
the region covered by Doyon, Limited, the regional Native corporation. The
nonprofit Tanana Chiefs Conference, Inc. serves these four villages, providing
numerous social services under contract to the federal Bureau of Indian
Affairs (BIA).

Kaktoviki/

The City of Kaktovik was incorporated as a fourth class city in March 1971,
then reclassified to a second class city in September of the same year. There
is a community service building that serves as the city office, a
multi-purpose public meeting facility, and a recreation center. The North
Slope. Borough Department of Public Safety provides police protection with two
officers assigned to Kaktovik and the immediate vicinity. A public safety
building was built in 1980, and a fire station was built in 1983. The North
Slope Borough Health and Social Services Agency completed a new health clinic
in 1984 as part of a seven village project. The Harold Kaveolook School,
operated by the North Slope Borough School District, was completed in 1982.
The school has a 10-member teaching staff, serving grades 1-12.

é/The information in this section was mostly taken from Alaska Consultants,
Inc. (1983).
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In 1982, commercial land use included the Kaktovik Inupiat Corporation office
and store, an air taxi office, and a bunkhouse operation for transients.
There were 61 housing units, excluding itinerant quarters and US Fish and
Wildlife Service facilities.

The Kaktovik Power Plant, operated by the North Slope Borough Department of
Public Utilities, was completed in 1981. It contains five diesel generators
with a combined total rated capacity of 655 kilowatts. Fuel is delivered to
Kaktovik by barge once a year. Fuel delivery by large aircraft supplements
the barge delivery.

The North Slope Borough Department of Public Utilities operates both the
drinking water and sewage systems. Village residents use honeybuckets with a
bag and drum gathering system; disposal of the drums poses a growing problem.
Graywater from sinks and tubs in all buildings except the school complex is
discharged directly onto the tundra under or by each building. Solid waste is
hauled to the Distant Early Warning Line Station's solid waste disposal site
by the Borough.

Commercial passenger transportation in and out of Kaktovik is possible only by
air. The same is true for most of the freight, although barge service is
usually available in late August depending on weather conditions and distance
of the ice pack from shore. A 5,000-foot (1,500-m) gravel runway, built by
the U.S. Air Force, is capable of handling fully loaded C-130 Hercules
aircraft. Air taxi services fly between Kaktovik to Deadhorse, Nuiqsut,
Barrow and Fairbanks. They provide scheduled flights and charter service for
passengers and freight. Trucks and three-wheelers are used in the village,
and snowmachines are used during the winter as the principle transportation
for hunting, fishing and trapping. An extensive North Slope Borough road
development project is in progress in Kaktovik. An offshore ice road from
Prudhoe Bay to Barter Island has potential for transportation of goods.

The Arctic Slope Telephone Association Co-op, Inc. (ASTAC) provides local dial
telephone service for Kaktovik customers as well as long-distance direct dial
connections through ALASCOM satellite circuits. Television is transmitted via
ALASCOM satellite and rebroadcast in the village by local mini-transmitters.

Fort Yukonﬂl

Fort Yukon is the administrative, transportation, communication, and economic
center for the Yukon Flats region. It was incorporated as a second class city
in 1959. The city has a mayor-council form of government with a city manager,
and retains a traditional tribal government that is recognized under the
Indian Reorganization Act. The local village corporation is called Gwitchyaa
Zhee Corporation.,

Fort Yukon community facilities include: a community center; museumj fire
department; police department and Mayor's office. Other government offices
include: regional school district headquarters; National Guard Armory; state
health and social services; court system; University of Alaska; Department of

E/Most of the infrastructure information on four south slope communities is
from Caulfield (1983) and Darbyshire and Associates (1979).
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Fish and Game; and Division of Aviation. Federal agencies with offices
include the U.S. Air Force and Bureau of Land Management. The U.S. Fish and
Wildlife Service has a cabin and storage facility, and the U.S. Public Health
Service runs a health resource clinic. The Tanana Chiefs Conference also has
a regional office in Fort Yukon.

The Yukon Flats School District operates the Fort Yukon School. Eleven
teachers instruct students in grades 1-12. Increased emphasis on compulsory
education played a part in families remaining in Fort Yukon rather than
establishing seasonal camps. The University of Alaska offers courses through
the Cross-Cultural Education Development program (X-CED) and a branch of its
Rural Education Center.

Fort Yukon Utilities provide electric power. Bulk oil products are sold by a
Chevron USA Inc. distributor. Water and sewer systems are partially state
funded. Water is drawn from a seep well into a storage tank where it is
chlorine treated, with plans pending for fluoride treatment. It is then
pumped throughout the community via underground circulating pipes to metered
individual residences and business consumers. Fire hydrants are also
connected to the system. Septic systems are used for sewage on individual
lots. State and city offices are hooked up to a main system.

Between 1972 and 1982, 45 new houses were built in Fort Yukon. Housing is in
short supply and there are very few vacancies. New housing applications with
the Interior Regional Housing Authority now await designation of suitable land.

Fort Yukon is the transportation center for the Yukon Flats region with
primary access by air and water; there is no highway or railroad access. Two
commercial airlines provide seven weekly flights to and from Fairbanks and
outlying communities. Charter service is available for landing on floats,
wheels, or skis. The Fort Yukon airport has a 5,019-foot (1,530-m) gravel
runway. There is also an unmanned Federal Aviation Administration station.
Over the next five years the State plans to relocate the existing float plane
area, on the south end of Hospital Lake, approximately 0.25 mile (0.4 km)
northwest of its existing location. Yutana Barge Lines of Nenana and the
Yukon Navigation Company of Circle provide barge service during the summer
months. River boats are used for subsistence and smaller watercraft provide
summer recreation for local residents. Trucks and three-wheelers are common
forms of transportation. Most of the city's streets are graveled, and there
are trails to Birch Creek, Chalkyitsik, and Venetie. Winter travel is also by
snowmachine and dog sled. In addition to the U.S. Post Office, Fort Yukon has
telephone service and satellite cable television.

Arctic Village

Arctic Village is unincorporated and shares with Venetie a tribal council
organized under terms of the Indian Reorganization Act to manage former
reservation lands. Arctic Village also has a traditional village council that
manages local affairs. Community services and businesses include: post
office} village-owned store; community center; washateriaj generator building;
community-operated lodge; National Guard Armory; petroleum products
distributorj village council office} Episcopal churchj; and a mission house.
The community has 39 housing units, of which 35 are occupied. The U.S. Public
Health Service operates a health resources clinic. The Arctic Village School,
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part of the Yukon Flats School District, employs four teachers and three aides
for grades 1-12. Electric power is provided to most households in the
community by the Arctic Village Utility.

A water tank system providing lake water to homes had trouble with freezing
and was discontinued in 1979. Water is currently hand-carried from the
Chandalar River and Lilly's Lake. Solid waste is disposed of at a nearby
dump, while sewage is collected in honey buckets. Outhouses are also used.

Primary transportation to Arctic Village is by air with five scheduled flights
weekly. The community's 5,200-foot (1,600-m) gravel runway, owned by the
tribal government, has recently undergone major improvements. A gravel road
connects the community with the airstrip and extends east to the base of a
nearby ridge. In the summer of 1985 a state grant was used for road upgrading
and new access roads to houses. A trail/road to Old John Lake and a winter
trail to Venetie also exist.

Arctic Village businesses and some homes have telephones. Television was
introduced to the village in 1981, and nearly all households now have a
television set.

Chalkyitsik

Chalkyitsik is unincorporated and governed by a traditional village council.
Community facilities include the village council office, a post office,
Chalkyitsik Native Corporation Store, three churches, and a new community
center, built in 1985, The Public Health Service runs a health resources
clinic. The Yukon Flats School District operates the Chalkyitsik Schoolj; two
teachers and three aides teach students in grades 1-12.

In 1985 there were 33 housing units in the community. Most homes use propane
for cooking. Since completion of a state-funded generator in 1983, all homes
have electricity. All homes heat with wood. A state-funded bulk fuel storage
facility was completed in 1984. Water is hauled year-round from the Black
River and stored in a centrally located pumphouse. The school and several
other buildings are connected to a sewage lagoon; most homes use outhouses. A
landfill is used for solid waste.

There is no highway or railroad access to the community. Two commercial air
services provide five scheduled flights weekly between Chalkyitsik and Fort
Yukon, with scheduled bush flights and charter service also available. The
3,000-foot (900-m) runway is surfaced with a combination of dirt and gravel.
Over the next five years the State has proposed to improve the airstrip.
Demientieff Barge Lines provide 2 to 3 calls each season, depending on water
levels (Kent, pers. comm,).

Chalkyitsik has a post office, satellite television and newspaper service.
Telephones are now available to every home that wants such service.

Erosion, stream overflow and flood hazards continuously threaten the village.

In the past 30 years more than 50 feet (15 m) of riverbank has washed away
(Kent, pers. comm.).
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Venetie

Venetie is managed by a traditional village council. As noted previously, the
community shares a tribal government with Arctic Village for management of
former reservation lands.

Local businesses and community services include Dan's Trap'n'Trade, the
Venetie Native Store, a community hall, an Episcopal Church, a post office,
and a regional Rural Education Attendance Area (REAA) office; a new community
hall is being built. The village government presently operates a health
clinic at the old village site} a new clinic is scheduled for construction at
the new village site. The Venetie school is in the Yukon Flats School
District. Four teachers and four aides teach students in grades 1-12. A new
elementary school building is planned by the Yukon Flats School District as an
addition to the existing high school building.

Occupied housing units increased from 29 in 1982 to an estimated 53-55 in 1985
(Venetie Village Council, pers. comm.). Many of the homes are new 30x40 foot
(9x12 m) log structures built under a Bureau of Indian Affairs housing
program. All houses are heated with wood and have electricity, running water
and indoor plumbing with individual septic tanks and drainfields.

Utilities are provided by Venetie Community Power. Since 1980, a village
generator grant project and electrification distribution project have been
completed. Bulk storage capacities are 22,000 gallons (83,000 L) for oil and
2,000 gallons (7,600 L) for gasoline. A 325,000-gallon (1,231,000 L) water
storage tank and distribution system serves each house.

Eighteen weekly commercial flights and a bush schedule and local air charter
service provide access to the area. A 4,400-foot (1,300-m) gravel runway is
maintained. There are graveled streets throughout the village with a winter
trail to Arctic Village and to Fort Yukon (Kent, pers. comm.). No year-round
land vehicle access routes exist. The village is presently seeking a new
airport and street improvements.

The village has telephone, television and postal service.

Economic Conditions

The economies of the five communities in the Arctic Refuge area are highly
dependent on subsistence resources and the infusion of "outside money" to
drive local systems. No property or local taxes exist. State and federal
governments support much of the basic community infrastructure. Such
subsidies allow a resident to exist on a mixed cash and subsistence economy.
Subsistence activities are a key part of the economies of all the communities
in the area. This section, however, focuses on the cash economy of the area.
The important role of subsistence is discussed later in this chapter.

Employment

Kaktovik - In August 1982 there were 67 annual, full-time jobs in
Kaktovik, including local people working at Prudhoe Bay and at the Distant
Early Warning Line Station. This does not include on-base Distant Early
Warning Line employees. Over half of the jobs counted were governmental and,
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except for three federal (Postal Service and U.S. Fish and Wildlife Service)
and two city jobs, all government employment was with the North Slope
Borough. The Kaktovik Inupiat Corporation is an active force in the
community's non-government business activities.

Petroleum activities employed the second highest number of Kaktovik residents,
including three in the Prudhoe Bay area and an annual average of four in oil
and gas exploration on the Arctic Refuge coastal plain during 1984 and 1985.
While it was operating, the nearby KIC #1 Exploratory Well on village
corporation land employed several residents. Contract construction work
offered approximately 7 jobs, and transportation, communications and public
utilities accounted for 6. Based on annual averages in 1982, the Kaktovik
Inupiat Corporation Store had 3 employees as did operation of a construction
camp and a fuel delivery service.

The North Slope Borough not only provides jobs associated with services, such
as education and utilities, but also those in temporary construction projects
for capital improvements. The availability of these construction jobs is
highly variable.

Fort Yukon - Continuing state and federal financial support is vital to
the Fort Yukon economy. Government is the primary employment source in Fort
Yukon, although to a lesser extent than in the rest of the Yukon Flats
region. An Air Force station, built in 1955, figured in the community's
economic development, until about two years ago when it was largely
automated. The importance of the station to the local economy is now
negligible. Native organizations are the second largest employer, followed by
private business and Alyeska Pipeline Service Company. The 100-day summer
tourist season provides income to some local residents.

Arctic Vlllage - Full- and part-time employment is limited in Arctic
Village. Jobs in the community include: postmasterj school and village
maintenance workers; health aide} store manager and assistantj three bilingual
teaching aides; tribal council office manager; school cook; and National Guard
Armory caretaker. The U.S. Fish and Wildlife Service employs an information
technician for the Arctic Refuge in the community. A few people find seasonal
employment in fur trapping, construction projects, wildlife surveys,
firefighting and in state-funded social aid projects (Caulfield, 1983).

Chalkyitsik- Full~time employment in Chalkyitsik year~round includes a
postmaster, store manager, clerk for the village council office, and one
health aid. Two health aid alternates work on call. During the school year
two teachers, a school maintenance person, a cook, and two bilingual
instructors are employed. Seasonal jobs include firefighting, construction
and trapping. A recent increased interest in trapping as a source of income
is apparently due to a combination of high fur prices and a lack of
alternative employment opportunities (Caulfield, 1983).

Venetie - More residents work seasonally as firefighters in Venetie than
at any other single occupation. According to the Venetie Village Council
(pers. comm.), 50 people work as firefighters, 10 work for the State, 2 for
the federal government and 2 in retail business.
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Income

Much of the cash income supporting the south slope economy is generated
through seasonal wage labor, such as firefighting for the Bureau of Land
Management. In contrast, Kaktovik's economy has more opportunities to employ
people year-round. Cash income is an essential part of the mixed economic
lifestyle of the area. Expenditures are necessary to successfully compete for
subsistence resources. Requirements include firearms, ammunition, fishing
gear, snow machines, boats, and associated materials and maintenance.

Kaktovik - Household income levels at Kaktovik are close to the statewide
average recorded by the U.S. Census, but purchasing power is diminished by
high living costs, including housing and air freight. Fuel oil for heating
costs $105.60 for a 55-gallon drum ($1.99 per gallon), and the average
Kaktovik home uses between 4 and 5 drums per month during the winter. Adding
delivery costs, the average family spends close to $500 per month for much of

the year just to heat their homes.

Fort Yukon - Fort Yukon has the highest projected per capita income of
the four south slope communities. Seasonal labor, such as fire fighting for
the Bureau of Land Management, accounts for a significant part of the cash
income supporting the economy. Other cash income comes from trapping,
transfer payments and unemployment insurance paid to residents who leave a

wage job for subsistence activities.

Arctic Village - Arctic Village has the lowest per capita income of the
four communities ($7,475) (Louis Berger and Associates, 1982). Unemployment
insurance payments, social security benefits, and state welfare payments for
Arctic Village residents provide income to many residents. Some households
receive foodstamps, which contribute to household buying power. Some people
also sell firewood, while others make income through the sale of beadwork and
handicrafts. Fur sales from trapping is important income for many households
(Caulfield, 1983).

Cost of living in Arctic Village is substantially higher than Anchorage,
Fairbanks or Fort Yukon., One study reported prices of food items to be 72%
higher than those in Anchorage. The logistics of importing food also severely
limits the availability of fresh produce, and shipping delays often result in
the store only having a few canned and dry goods on the shelves at any time
(Caulfield, 1983).

Chalkyitsik - As noted previously, opportunities for year-round
employment in Chalkyitsik are limited. Besides seasonal jobs, some households
also rely on income from the sale of firewood in winter and equipment
construction, such as snowshoes, sleds, boats, clothing and beadwork. Other
income sources are Alaska State welfare payments, unemployment compensation,
and social security payments.

Venetie - Income sources are also limited in Venetie. Caulfield (1983)
reports firefighting and construction as major sources of wage income, with
handicrafts and beadwork providing important sources of income for some
families. Alaska State welfare payments, unemployment compensation, and
social security benefits provide residents with other sources of income.
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Future Economy

Kaktovik's economy would probably experience major changes if significant oil
and gas deposits are discovered on the Arctic Refuge coastal plain and those
deposits are exploited. Employment and income would probably increase
(Clough, Patton and Christiansen, 1987). Otherwise, the present economic
trend would probably continue,

In terms of future growth, the most recent comprehensive economic analysis for
the south slope area (Louis Berger and Associates, 1982) does not indicate
any substantial change in the economic status quo. Other studies have similar
findings (CHyM Hill, 1977; ISER, 1978; Darbyshire and Associates, 1979).

Access and Transportation

Figure 26 indicates popular access points into the Arctic Refuge. There are
no roads into the refuge. The Dalton Highway (i.e., the Trans—Alaska Pipeline
System Haul Road) comes within about 3 miles (5 km) of the refuge, near Atigun
Gorge. The highway is presently open to public use south of Atigun Passj}
north of this point use is by permit only. Some visitors probably access the
refuge from the road, although the Service has no data on how much use

occurs. In the future the State could remove use restrictions and open the
road part or all of the way to Prudhoe Bay.

Light aircraft, boats and snowmobiles are the primary means by which visitors
reach the Arctic Refuge. Nonlocal users charter air taxis to fly into the
refuge, primarily from Fairbanks, Kaktovik or Fort Yukon. In recent years,
Audi Air, Inc., operating out of Kaktovik, has provided the majority of the
charter air service north of the Brooks Range in the refuge. Residents from
the local communities also sometimes charter an aircraft to reach hunting
areas. On the north slope, wheeled planes land on river gravel bars,
sandbars, and other flat areas. The Peters-Schrader Lakes area is accessed by
float plane. Float planes are more commonly used, however, on the south slope
than on the north slope.

Boats are used for fishing, sight-seeing, hunting, and travel between
villages. Residents on the south slope predominantly use boats to reach the
refuge. However, boat use is generally light on refuge rivers. Public use
data indicate that the Porcupine River is the most heavily used river.
Inflatable rafts, inflatable motorized boats, jet boats, and conventional
outboard skiffs are all used where water depths permit.

Three-wheelers are commonly used in and around all of the communities, and by
Kaktovik residents on coastal beaches. Snowmachines are the most popular
means of travel during winter. They are primarily used by local residents to
access the refuge for subsistence purposes or to travel between villages.
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Figure 26. Popular access points into the Arctic Refuge.
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Subsistence Uses

The information contained in this section was used in the Alaska Lands Act
Section 810(a) evaluations that were done for each of the management
alternatives in Chapter VI. The Arctic Refuge is primarily used for
subsistence by residents from the communities of Kaktovik, Arctic Village,
Fort Yukon, Chalkyitsik, and Venetie. Most of the following subsistence
information was taken from Worl Associates (1979), Jacobson and Wentworth
(1982), caulfield (1983), and Pedersen et al. (1985).

Subsistence uses are defined in the Alaska Lands Act as:

+sothe customary and traditional uses by rural Alaska residents of wild,
renewable resources for direct personal or family consumption as food,
shelter, fuel, clothing, tools, or transportation; for the making and
selling of handicraft articles out of nonedible by-products of fish and
wildlife resources taken for personal or family consumptionj for barter
or sharing for personal or family consumption; and for customary trade.

Under this definition all harvest of refuge resources by local residents

potentially qualifies as subsistence use. Lacking further definition, all
local harvests will be considered for purposes of this plan to be /
subsistence—-the terms "subsistence" and "local harvest" are synonymous.2

Ceneral Overview of Subsistence Uses in the Refuge Area

As noted previously in this chapter, subsistence plays an important role in
most local residents' way of life. Inupiat and Athapaskan peoples have hunted
and fished in and around the Arctic Refuge for thousands of years. Many
residents in the local communities are highly dependent upon a subsistence
lifestyle, although acculturation of villages into mainstream United States
society has necessitated new definitions of the term. Modern Euro-American
ethics of consumptive and nonconsumptive uses sometimes clash with local
interpretations.

In Alaska, subsistence has a cultural dimension as well as as a solely
economic one. The cultural importance of subsistence to the communities of
the north slope is demonstrated by the degree to which the cultural value is
defended when subsistence is threatened, and the amount of money that is often
spent in pursuing subsistence activities, often at a net monetary loss. For
instance, a whaling captain may spend several thousand dollars per year to
support crews and whaling activities, Similar cultural values for the
Athapaskan people of the southern refuge area have been documented by
Caulfield (1983).

The nutritional component of subsistence is also important. In Kaktovik, for
instance, commercially available foods are expensive and their availability
cannot be relied upon. Stocks at the local store are irregular, and shipments
often arrive damaged or spoiled. The greater nutritional value of local
subsistence foods over store-bought food also has been documented (Jacobson
and Wentworth, 1982).

E/Trapping is discussed in more detail in this chapter under "Economic Uses."
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Local residents harvest a variety of resources in and near the Arctic Refuge,
including fish, caribou, Dall sheep, moose, muskox, seal, grizzly and black
tz2ar, various furbearers (e.g., muskrat, wolf, wolverine) small mammals (e.g.,
ground squirrel, hare) and vegetation (e.g., berries, firewood). Subsistence
harvest level information is sketchy for most of these resources, particularly
for resources harvested on the south side of the refuge.

Figure 27 shows the general locations of where local residents harvest
resources in or near the Arctic Refuge. As the map depicts, most of the
refuge 1s used to harvest at least one subsistence resource. It is important
to note that the harvest locations shown on this figure, and the subsequent
figures in this section, are not static. Fish and wildlife populations will
shift use areas as habitat conditions change, thus altering harvest patterns.
Patterns also may change as population levels of given species fluctuate,
either naturally or due to other causes. Other factors, such as weather
conditions, water levels, and economic considerations, also influence the
location of harvest activities.

Kaktoviké/ - Kaktovik residents fish, hunt and trap for subsistence
purposes on the Arctic Refuge. Jacobson and Wentworth (1982) reported
northern pike, least cisco, and arctic cod being harvested by Kaktovik
residents, but in unknown numbers. Grayling are traditionally caught by
Kaktovik residents in overwintering areas on the main stem of the Hulahula
River. Griffiths et al. (1977) reported that approximately 570 arctic ciscoes
and arctic char were taken by f{aktovik residents one summer. Cannon and
Hachmeister (1986) estimated 1,000 to 2,000 arctic ciscoes and 2,000 to 4,000
arctic char were harvested by Kaktovik residents in or near the refuge in
1985. During the period July 1985 to July 1986 a total of 513 geese, 251
ducks, and 686 ptarmigan were harvested by Kaktovik residents (Pedersen, pers.
comm.). Kaktovik residents have annually harvested from 25 to 75 animals from
the Porcupine caribou herd (Pedersen and Coffing, 1984). The annual harvest
of animals from the Central Arctic caribou herd by Kaktovik residents was
earlier estimated to be 25 to 75 (Pedersen and Coffing, 1984). This harvest
occurs along the coast during the summer when residents can travel by boat,
and inland in the fall and spring when snowmachine travel is possible. In
1985-1986, Kaktovik residents took 135 caribou. In 1986, Kaktovik residents
harvested an estimated 235 caribou, 37 sheep, 4 moose, 1 muskox and 1 brown
bear (Alaska Department of Fish & Game, unpub. data).

Kaktovik residents harvest polar bear and bowhead whale in or near the

refuge. Annual subsistence harvest of polar bear by local residents was as
high as 23-28 in 1980-1981; at least one polar bear was confirmed as being
taken in each of the winters since then, with three bear being taken in
1985-1986 (Schliebe, 1985; Jacobson and Wentworth, 1982; USDI-FWS, unpubl.
data). Residents hunt for bowheads in the fall and usually take 1 or 2 whales
annually. The harvest is regulated by quota.

i/For more detailed information on Kaktovik subsistence activities, see

Jacobson and Wentworth, 1982,
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Composite of general areas where local residents harvest resources

Figure 27.
in or near the Arctic Refuge.
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Figure 28 shows the general areas where local residents harvest resources on
the refuge. Kaktovik residents focus their activities primarily on the
coastal plain and the Hulahula and Sadlerochit drainages. The refuge staff
notes that the coastal wetlands and lagoons from the mouth of the Okpilak
River to Nuvagapak Lagoon receive the heaviest use by Kaktovik. Several
subsistence fish camps are located within this area. In terms of adult
participation, fishing ranks second to caribou hunting in importance as a
subsistence activity (Craig, 1987). Residents fish the lagoons along the
Beaufort Sea coast for arctic char and arctic cisco, the Hulahula River for
arctic char and arctic grayling, and Lakes Peters-Schrader for lake trout.
The Canning River drainage is known for its variety of fish, being the only
river in the refuge where Kaktovik residents find both broad whitefish and
burbot. The portion of the river most often used is from the mouth up 10 to
15 miles (16 to 24 km) on the main channel. Broad whitefish are also caught
in lakes between the Canning and Tamayariak rivers, and in the mainstem of the
Tamayariak. The Kongakut River has also historically been fished for arctic
char, but not commonly in recent years.

Table 7 shows the annual cycle of subsistence activities for Kaktovik
residents on the Arctic Refuge. Jacobson and Wentworth (1982) note that the
yearly cycle of subsistence activities has followed the same general pattern
since the early part of this century. They note also that techniques have
changed and the relative emphasis on species sought has also changed. For
instance, bowhead whales were not hunted in historic times at Kaktovik until
1964, Also, seals were hunted more commonly for dog food prior to the
mid-1960's when dog teams were still commonly used.

Overall participation in subsistence activities is greatest during spring and
summer months. At this time family hunting, fishing and gathering are
predominantly oriented towards the coastal area, when caribou, birds, eggs and
ocean fish are most available. Bowhead whales are hunted in the fall. Sheep
hunting is reserved for periods of snow cover due to improved access by snow
machine. Seal and caribou are important year-round.

The snow season greatly expands the range of land used for subsistence. Snow
cover permits snowmachine travel across the tundra of the coastal plain and
access to the camps along the Hulahula and Sadlerochit drainages. During this
time "the mountains" are the single most important place for subsistence
activities. April and May are considered the best months for traveling
overland by snowmachine because there is still snow on the ground and also
many hours of daylight (Jacobson and Wentworth, 1982).

The colder weather of late August signifies the time to begin whaling.

Whaling occurs only in the fall at Kaktovik, not during the spring as in other
north slope villages. At the beginning of the fall migration, hunters may
travel as far as 20 miles (30 km) out to sea to hunt whales; later, in
September, the whales pass closer to shore and may be taken within 2 miles

(3 km) of Barter Island. Hunting can last several weeks before whales are
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Figure 28. General areas where Kaktovik residents harvest resources.
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Table 7. Annual cycle of subsistence activities for Kaktovik residents.
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taken. Then it may take another week of work, often in cold and stormy
weather, to cut up, transport, divide and deliver the whale meat, maktak and
baleen to each household (Jacobson and Wentworth, 1982).

After whaling is over, people prepare for travel to the mountains. They
usually wait for freeze-up and sufficient snow cover before leaving. Travel
most often follows the Hulahula River south into the Brooks Range.

People go into the mountains for periods ranging from a few days to a month at
a time. The average stay is one to two weeks. The principal "snow season"
camps are located along the Hulahula and Sadlerochit rivers. On the Hulahula,
people usually erect wall tents near Fish Holes 1, 2 and 3, which are
traditional ice fishing sites. On the Sadlerochit, camping areas are less
defined. Tents are heated with wood-burning stoves fueled by willow

branches. Principal species sought during the fall in the mountains are
caribou and Dall sheep. Trapping for red and cross fox, wolves, and wolverine
also occurs during this time. Trips to the mountains peak in early November
and extend into mid-December when lack of daylight reduces activity (Jacobson
and Wentworth, 1982).

Trapping is one subsistence activity that continues through the darkest
months. In addition to red and cross fox, arctic fox are trapped on the
coastal plain, often around Barter Island.

Polar bear are also hunted during the darkest months. Bear are not usually
taken until after freeze-up, a time when many of them occur along the coast.
People generally hunt them only in the vicinity of Barter Island.

Hunters return from the mountains for Thanksgiving and Christmas holidays.
Whale, caribou, sheep, and fish are distributed at holiday feasts. There are
also dances, games, and snowmachine races.

In January and February, people start returning to the mountains. Trips
increase in March and April, with the increase in daylight and slightly warmer
temperatures. Winter fishing at the Hulahula River fish holes is best from
late February through early April. Some caribou are also taken during this
period, and an occasional moose may be shot. Sheep hunting may take place,
but to a much lesser extent than in the fall. April and May are best for
taking arctic ground squirrel, ptarmigan, and even a few marmots. The last
trips to the mountains in spring season are often made to get squirrel and
ptarmigan (Jacobson and Wentworth, 1982).

Migratory waterfowl hunting begins along the coast in late May or early June
as soon as there is some open water. Sometimes the last trips to the
mountains are combined with the first trips for waterfowl hunting. People
commonly set up tents in the Camden Bay area along the coast, then head inland
to the mountainsg for squirrel, hunting ptarmigan along the way. Then they
return to the coastal camp and hunt eiders and brant, if the birds have
arrived by that time.
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In early June, waterfowl hunting usually takes place closer to Barter Island
because snowmachine travel is more difficult due to reduced snow cover. Camps
are set up on the mainland southeast of Barter Island, on Arey Island, or at
other locations, depending on where the birds are flying. Stays at these
camps range from overnight to two weeks. Seals and caribou are also taken on
these trips (Jacobson and Wentworth, 1982).

Subsistence activities slacken later in June for several reasons. Snowmachine
travel is restricted with the lack of snow, and the lagoons are still frozen
so boat travel is impossible. Squirrels and marmot are shedding so their fur
is not good. Ptarmigan have dispersed for mating, and are therefore harder to
hunt.

As soon as the ice goes out in July, subsistence activities resume. Many
people begin traveling along the coast by boat. The legal season for caribou
begins July 1, and if any are seen along the coast people begin to hunt them.
July is also the best month of the year for catching arctic char. Net fishing
begins as soon as Kaktovik Lagoon is navigable. Hook and line fishing for
char also occurs at Barter Island. A popular spot is near the east end of the
airstrip, where fish move in and out of Kaktovik Lagoon. Char fishing
continues to be good into August. About August 1 arctic cisco also appear in
the nets. August and September are the best months for arctic cisco fishing
(Wentworth, 1979).

Arctic Village - Figure 29 shows where Arctic Village residents generally
harvest resources in or near the Arctic Refuge. Residents hunt and fish on
Old John Lake, and the Chandalar, Sheenjek and Junjik rivers. The Sheenjek
drainage, in particular, receives heavy use from Arctic Village resid